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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image formation element in which upper surface granularity contains a cellulose 
paper base which is 0.30-0.95 micrometer with spatial frequency of an image formation layer 
and 200 cycles / mm - 1300 cycles / mm. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an image forming material. This invention is a 
desirable gestalt and relates to the substrate material for the photographic printing papers. 
[0002] 

[Description of the Prior Art]When manufacturing the photographic printing paper, it is publicly 
known to a base paper polyolefin resin and that the layer of polyethylene is generally applied. 
This layer provides the smooth surface which has ******** which gives waterproofness to a 
base paper and in which a photosensitive layer is formed. Formation of the smooth surface is 
influenced by the quantity of resin and the granularity of a base paper which are applied to the 
granularity of the cooling roller with which polyolefin resin is cast, and the base paper surface. 
Since the product will serve as cost increase if polyolefin resin is added in order to improve the 
surface, it will be desirable, if a smoother base paper is produced and the gloss of the 
photographic printing paper can be improved. 

[0003]There is especially unpleasant granularity of the spatial frequency of the range of 
0.30-6.35 micrometers in the general cellulose paper base of a photograph grade. The larger 
average surface roughness within the limits of this spatial frequency than 0.50 micrometer is 
unpleasant for consumers. Larger vision granularity than 0.50 micrometer is usually called 
"orange peel." It considers that the image formation element whose spatial frequency 
granularity is smaller than 1.10 micrometers and is 200 cycles / mm - 1300 cycles / mm is 
smooth, and, generally it is defined as the gloss image. 

[0004]The conventional photographic printing paper contains drugs and gives the fixed 
characteristic which is not essentially to a paper fiber at photographic paper. A publicly known 
material is included in these drugs by the technical field concerned noting that wet strength and 
comment intensity are improved. Since it has the improved tensile strength generally exceeding 
the conventional photographic printing paper, this product serves as cost increase and the 
photographic printing paper which has the lamination biaxially oriented polyolefin sheet put on 
the base paper does not have it, if wet strength and baked strength are added to this 
photographic paper. [ preferred ] It will be dramatically preferred if a base paper is producible 
from resin without wet strength and baked strength. 

[0005]Using the charge of a complex support material by which the biaxially oriented polyolefin 
sheet was laminated for U.S. Pat. No. 5,866,282, such as Bourdelais, as a photograph formation 
material is proposed. In this U.S. Pat. No. 5,866,282, a biaxially oriented polyolefin sheet is 
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extruded and laminated on cellulose paper, and the base material of the image formation layer of 
a silver halide is manufactured. The biaxially oriented sheet indicated to U.S. Pat. No. 5,866,282 
has the micro void formative layer combined with the simultaneous extrusion layer containing a 
white pigment.The complex image formation supporting structure body indicated to U.S. Pat. No. 
5,866,282, From the photographic-printing-paper image formation base material of the 
conventional technology which uses the flow casting melt extruding polyethylene layer by which 
the coat was carried out to cellulose paper, it is durable and providing a sharp and brighter 
reflected image is found out. The surface roughness of the paper base of U.S. Pat. No. 5,866,282 
is reproduced on the surface of the image formation element concerned. 
[0006]Using for U.S. Pat. No. 5,244,861 the biaxial-stretching polypropylene laminated by the 
base paper as a reflected image formation receiving layer for thermal coloring matter transfer 
picture formation is proposed. Although this invention provides a material excellent in thermal 
coloring matter transfer picture forming methods, it cannot be used for the image forming 
system of a silver halide and a gelatin base like an ink jet. It is because the gelatin image forming 
system is sensitive to hygroscopic surface moisture. To hygroscopic surface moisture, since a 
gelatin image formation layer is sensitive, it produces curl of the image formation element which 
is not desirable. One factor which participates in curl of an image formation element is a ratio of 
a right-angled direction (henceforth a "transverse direction") to rigid machine direction (it is 
hereafter called ******)/machine direction of a base paper. When traditional machine direction 
/ transverse direction rigidity ratio of a photograph base paper are measured by the ratio of 
Young's modulus, it is about 2.0. If the lengthwise direction / transverse direction rigidity ratio 
of a base paper are about 1.6 in the case of the complex photographic materials which 
laminated the biaxially oriented polyolefin sheet to the base paper, it is desirable although curl 
of an image formation element is reduced. 

[0007]The receiving element containing the cellulose base paper used for thermal coloring 
matter transfer is proposed by U.S. Pat. No. 5,288,690 (Warner et al.). Although the cellulose 
paper of U.S. Pat. No. 5,288,690 solved many problems which exist in the thermal coloring 
matter transfer printing method for lamination cellulose paper, this cellulose paper is not 
suitable for the lamination cellulose photographic printing papers. It is because the pulp which, 
as for this paper, the range of spatial frequency has the surface roughness which is not 
desirable in 0.30-6.35 micrometers, and is used by U.S. Pat. No. 5,288,690 is expensive 
compared with other pulp. It is desirable that "orange peel" granularity can be made into the 
minimum with a lamination photograph base paper. 
[0008] 

[Problem(s) to be Solved by the Invention]The improved smooth surface is provided and the 
base paper much more effective in providing a much more powerful photographic element is still 
demanded. The purpose of this invention is to provide the image forming material in which the 
surface characteristic was improved. Another purpose of this invention is to provide the image 
forming material provided with the gloss surface. Furthermore, the purpose of this invention is 
to provide the base paper which builds the photographic element which has intensity more. 
[0009] 

[Means for Solving the Problem]These purpose and other purposes of this invention are 
attained with an image formation element in which upper surface granularity contains a cellulose 
paper base which is 0.30-0.95 micrometer with spatial frequency of an image formation layer 
and 200 cycles / mm - 1300 cycles / mm. 
[0010] 
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[Embodiment of the Invention]There are many advantages exceeding the conventional 
technology of the technical field concerned in this invention. Since this invention has the 
smoother surface, provides a glossy photographic-printing-paper material and does not need an 
expensive typical flow casting roll for a melt extruding photograph base material, it raises 
commercial worth of an image formation element. From the thing of conventional technology, 
since the reflection property of the surface improved by improving the smoothness of an image 
formation element is a nearby mirror plane, as for reflection print material, it has black with a 
higher maximum. Since white and black both are improved, the contrast of this reflective 
photographic printing paper is improved. An improvement of contrast areas shows the fall of 
fringing (fringing) in a digital optical printing use which is not preferred. 

[001 1] Another advantage is a use of image formation exchange of die cutting of cutting (slitting) 
of the broad roll of an image formation base material, and the image formation element within a 
photographic processing device, beating within a photograph finish device, etc., It is that 
generating of cellulose paper dust when cutting a cellulose base paper to both a transverse 
direction and a lengthwise direction decreases intentionally. The further advantage is an 
improvement about the opacity of the image formation element to which the rear-face 
show-through which exists when seeing a picture can be reduced, and the trademark used for a 
more high-concentration rear face can be made to be attached. These advantage and other 
advantages will become clear from the following detailed explanation. 

[001 2]In order to specify the smoothness of a photograph grade cellulose base paper correctly, 
the surface roughness of cellulose paper is used and surface smoothness is quantified. That in 
which the smooth surface has a low surface roughness value is said. That in which the 
non-gloss surface, i.e., a split face, has a high surface roughness value is said. The spatial 
frequency of 200 cycles / mm - 1300 cycles / mm defines a Bourdelais surface roughness 
continuity as 0.30-0.95 micrometer of surface roughness. 0.25 micrometer of surface roughness 
is about equal to the surface roughness of melting flow casting and orientation polyolefine. 1.1 
micrometers of surface roughness are about equal to the cellulose paper base for photographs 
of conventional technology. In the case of a Bourdelais granularity continuity, the spatial 
frequency of 200 cycles / mm - 1300 cycles / mm is chosen. It is because it expresses the 
surface roughness range perceived most. Bigger spatial frequency than 1500 cycles / mm 
serves as a cause of Hayes to a picture. It is thought that spatial frequency smaller than 180 
cycles / mm is low frequency granularity, i.e., "orange peel" granularity. 

[0013]In order to provide the image formation element provided with the smooth surface since 
it is generally insufficient for covering the peculiar granularity of the cellulose paper even if it 
applies a polymer layer to cellulose paper (typical image formation support material), a smooth 
paper basis is preferred. The image formation element in which surface roughness contains the 
cellulose paper base which is 0.30-0.95 micrometer with the spatial frequency of an image 
formation layer and 200 cycles / mm - 1300 cycles / mm is preferred. It is because it turned 
out that this granularity range provides the desirable glossy surface perceived on an image 
formation element. 

[0014]One of the desirable structures which has 0.30-0.95 micrometer of surface roughness 
with the spatial frequency of 200 cycles / mm - 1300 cycles / mm is a cellulose paper base 
containing spherical polymer beads. Spherical polymer beads create a smooth surface by 
fulfilling the split face of the cellulose paper formed at the time of paper manufacture. A 
spherical bead raises the opacity of paper and reduces the rear-face show-through at the time 
of seeing a picture. 
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[001 5]A term "crowning", the "upper part", the "emulsion side", and "a right face (face)" mean 
the direction of the image formation member side holding an image formation layer, or the it side, 
when using it by this application. A term "pars basilaris ossis occipitalis", the "bottom", and 
"the back (back)" mean the direction of the photograph member side by the side of that holds 
an image formation layer or the developed picture and opposite, or the it side. The term "bow 
side" means the cellulose paper [ which was formed on the wire of a Fourdrinier machine ], and 
opposite side. The term "wire side" means the cellulose paper side which adjoined the wire of 
the Fourdrinier machine and was formed. 

[0016]The base paper for photographs of this invention which has a smooth surface provides 
with a gloss image the picture which is formed from the photosensitive material arranged on a 
base paper, and is developed after that. In the technical field of a photograph, water proof 
coating is usually given between a photosensitive layer and a photographic paper substrate. 
One method of performing this is providing at least one covering of polyethylene in the each 
side of a base paper. This polyethylene is covered with the smoothest possible surface so that 
a gloss image may be formed, when a photosensitive material is developed. 
[001 7]It is also publicly known to laminate a biaxially oriented polyolefin sheet to the each side 
of a base paper at the technical field concerned. All of these methods that waterproof paper are 
suitable for this invention, and, in each case, the smooth surface of the paper base of this 
invention provides the surface improved for the picture. Although it mentioned above about the 
substrate composition for photograph formation using a photosensitive material, the base paper 
of this invention can also be used for formation of an ink jet image, a 

thermal-ink-transfer-printing picture, or an electrostatic picture. Even if it is a case where it 
uses for these uses, it is generally desirable to give a waterproof layer to a base paper, to 
control humidity, and to add intensity. The layer which assists the character of opposite Perilla 
frutescens (L) Britton var. crispa (Thunb.) Decne. also exists in the layer and base paper which 
receive a picture in these cases. 

[001 8]A suitable biaxially oriented polyolefin sheet can be used as a sheet on the crestal plane 
of the substrate of this invention. The complex biaxially oriented sheet in which the micro void 
is formed has it, and this sheet, [ preferred ] By extruding simultaneously, and carrying out 
biaxial stretching of a core and the surface layer continuously, it is manufactured conveniently 
and a void is formed in the surroundings of the void formation start material (void-initiating 
material) contained in the core layer, such a composite sheet — U.S. Pat. No. 4,377,616 and 
4,758,462 — and — said — it is indicated by the 4th, 632, and No. 869. 

[0019]The core of a desirable top composite sheet must be 15 to 95% of overall thickness Mino 
of this sheet, and is 30 to 85% of overall thickness Mino preferably. Therefore, the single or 
multiple non-void formation epidermis must be 5 to 85% of overall thickness Mino of this sheet, 
and is 15 to 70% preferably. 

[0020]The density (specific gravity) of said composite sheet expressed with the term of 
"percentage of inner substance density" is computed as follows. 
[Equation 1] 



Inner substance densities (%) must be 45% - 100%, and are 67% - 100% preferably. If inner 
substance density (%) becomes smaller than 67%, : which becomes difficult to produce the 
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composite sheet since tensile strength falls, and its sheet will become easy to receive physical 
damage. 

[0021 ]The total thickness of a top biaxial-stretching composite sheet is within the limits of 
12-100 micrometers, and is 20-70 micrometers preferably. If total thickness is smaller than 20 
micrometers, as for the micro void formation sheet, manufacturing will become much more 
difficult thickly [ although non-plane surface nature peculiar to a base material is made into the 
minimum ] enough, if thickness becomes larger than 70 micrometers — surface smoothness 
and any of a mechanical characteristic — being also alike — there is almost no antecedent 
basis which an improvement is hardly found, therefore increases expense further for an 
additional material. 

[0022]As for a top biaxially oriented sheet, it is preferred that moisture vapor transmission is 
lower than 0.85x1 0 " 5 g/mm 2 / day / atm. Hardening of an emulsion will become quick if it does in 
this way. Laminated support of this invention is because a transmission rate of a steam from an 
emulsion layer is made remarkably late, while carrying out the coat of the emulsion to a base 
material. A transmission rate is measured by ASTMF1249. 

[0023]A term "void" means that a solid added although a gas might be contained, and a fluid are 
not contained, when using it by this application and using it on these specifications. Void 
derivation particles which remain in a core of a packaging sheet [ finishing / finish processing ] 
have a preferably circular diameter at 0.1-10 micrometers, and must generate a desired gestalt 
and a void of a size. A size of a void is influenced by the degree of extension of a direction 
right-angled in the direction of a machine, and the direction of a machine. As for a void, it is 
ideal to take a gestalt demarcated by two concave surface form disks with which it meets and 
the edge touches. If it puts in another way, a void tends to have Mr. Lens, i.e., both convex type. 
Since a void is extended, the two main dimensions have turned to a lengthwise direction and a 
transverse direction of a sheet. A Z direction is a secondary dimension and is a size of sectional 
diameters of void formation particles mostly. Since a void tends to be the cell generally closed, 
an open course which can pass gas or a fluid to the another side side from one [ in which a void 
was formed ] core side does not exist as a matter of fact. 

[0024]Void formation start material can be chosen from various kinds of materials, and must 
exist in quantity of about five to 50 mass % to mass of a core-matrix polymer. Void generation 
start material comprises polymer material preferably. When using polymer material, the polymer 
material is a polymer which can form a spherical particle distributed when a suspended solid 
which could carry out melting mixing with a polymer in which a core matrix is manufactured, and 
was generated was cooled. There is polypropylene distributed as the example in nylon 
(trademark) distributed in polypropylene, polybutylene terephthalate distributed in 
polypropylene, or polyethylene terephthalate. When the polymer is prefabricated and it is 
blended subsequently to matrix polymer, the important characteristic is a size and a gestalt of 
these particles. 

[0025]A sphere may be preferred and hollow or inner substance may be sufficient as it. These 
spheres are manufactured from the following cross linked polymer. Namely, general 
formula:Ar-C(R) =CH 2 (Ar among a formula aromatic hydrocarbon residue of benzene series, or 
aromatic halo hydrocarbon residue) [ express and ] and R — hydrogen or methyl residue — it is 
— an alkenyl aromatic compound expressed — and, Formula :CH 2 =C(R') - C (O), (OR) (among a 
formula, R is chosen from a group which consists of an alkyl group which has hydrogen and 
about 1-12 carbon atoms, and) and R' is chosen from a group which consists of hydrogen and 
methyl — having — the cross-linked-polymer; VCM/PVC and a vinylidene chloride of a 
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member chosen from a group which consists of an acrylate type monomer containing a 
monomer expressed. Acrylonitrile, VCM/PVC, vinyl bromide, formula CH 2 =CH(0) COR (among a 
formula) an alkyl group in which R has 2-1 8 carbon atoms — it is — the copolymer; acrylic acid 
of vinyl ester expressed. Methacrylic acid, itaconic acid, citraconic acid, maleic acid, fumaric 
acid, oleic acid, vinylbenzoic acid; Terephthalic acid and dialkyl terephthalic acid, or its 
esterification derivative, It is manufactured by making a series of glycols expressed with 
HO(CH 2 ) n OH (the inside of a formula and n are the integers of 2-10 within the limits) react, It 
is synthetic polyester resin which has reactant olefin binding in the polymer intramolecular, and 
the second acid that has a reactant olefin unsaturation portion or its ester, and those mixtures 
are chosen from polyester resin; by which copolymerization is carried out to 20 mass %. And a 
cross linking agent is chosen from a group which consists of divinylbenzene, diethylene-glycol 
dimethacrylate, diallyl fumarate, diallyl phthalates, and those mixtures. 

[0026]As an example of a general monomer used for manufacturing the above-mentioned cross 
linked polymer, Styrene, butyl acrylate, acrylamide, acrylonitrile, There are methyl methacrylate, 
ethylene glycol dimethacrylate, vinylpyridine, vinyl acetate, methyl acrylate, vinylbenzyl chloride, 
a vinylidene chloride, acrylic acid, divinylbenzene, acrylamide methyl-propanesulfonic acid, 
vinyltoluene, etc. As polymer over which a bridge is constructed, polystyrene or poly (methyl 
methacrylate) is preferred. It is most preferred that a polymer over which a bridge is 
constructed is [ a cross linking agent ] JIBIRU benzene with polystyrene. 

[0027]By a publicly known method, particles with an uneven size characterized by large particle 
size distribution are obtained by the technical field concerned. An obtained bead can be 
classified by sorting out a bead which has spread over the range of the original particle size 
distribution. According to other methods like suspension polymerization that condensation is 
restricted, particles whose size is very uniform are obtained directly. 

[0028]The coat of the void formation start material may be carried out with drugs which make a 
void easy to form. As suitable drugs or lubricant, there are metallic oxides, such as a colloidal 
silica, colloid alumina and tin oxide, and an aluminum oxide. Desirable drugs are a colloidal silica 
and alumina and silica is the most preferred. Cross linked polymer which has coating of drugs 
can be manufactured in a publicly known procedure by the technical field concerned. For 
example, the usual suspension polymerization method which adds drugs to suspension is 
preferred. As drugs, a colloidal silica is preferred. 

[0029]An inorganic sphere containing inorganic particles, such as inner substance or a glass 
bulb in the air, metal, a bead of ceramics or clay, talc, barium sulfate, and calcium carbonate, 
may be sufficient as void formation start particles. An important parameter is that the 
substance reacts to a polymer of a core matrix chemically, and one does not cause the following 
problems. Namely, change of kinetics of crystallization of (a) matrix polymerization object 
(orientation becomes difficult), (b) It is generating of a reaction product which is not desirable 
as for destruction of a core-matrix polymer, destruction of (c) void formation start particles, 
adhesion on a matrix polymerization object of (d) void formation start particles, or a portion of 
(e) toxicity or a dark color. The void formation start material must not degrade performance of 
a photographic element of not being activity in photograph or using a biaxially oriented 
polyolefin sheet. 

[0030]In the case of a biaxially oriented sheet by the side of a crowning suitable for a direction 
of an emulsion, a suitable class of a thermoplastic polymer of the biaxially oriented sheet and a 
core-matrix polymer of a desirable composite sheet contains a polyolefine polymer. As suitable 
polyolefine for the biaxially oriented sheets by the side of a crowning which has turned to the 
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emulsion, polypropylene, polyethylene, a polymethylpentene, polystyrene, polybutylenes, and 
those mixtures exist. A polyolefin copolymer containing a copolymer of propylene and ethylene 
(a hexene, a butene, octene, etc.) is also useful. Although polypropylene is preferred, that is 
because cost has a desired strength property low. 

[0031 ]A non-void formation epidermis layer for biaxially oriented sheets by the side of a 
crowning which turned to the emulsion can be manufactured with the same polymer material as 
having mentioned previously to core matrices. A composite sheet which has different epidermis 
single or multiple [ made from a polymer composition ] from same epidermis single or multiple 
[ made from a polymer ] or a core matrix as a core matrix can be manufactured. Since 
conformity is obtained, an auxiliary layer can be used and adhesion of an epidermis layer and a 
core can be promoted. 

[0032]An additive can be added to epidermis of a core matrix and/or a top biaxially oriented 
sheet, and a whiteness degree of these sheets can be improved. A publicly known method is 
contained in this method by the technical field concerned including addition of white pigments, 
such as a titanium dioxide, barium sulfate, clay, or calcium carbonate. Adding other additive 
agents which improve adding a fluorescence agent which absorbs energy of an ultraviolet region, 
and in which most emits light of a blue optical area, the physical property of a sheet, or the 
productivity of a sheet is also included in this method. For a photograph use, a slightly bluish 
white substrate is preferred. 

[0033]Simultaneous extrusion of a biaxially oriented sheet by the side of a crowning suitable for 
a direction of an emulsion, cooling, extension, and a heat setting can be performed by the 
technical field concerned by a publicly known manufacturing method of an extension sheet, for 
example, the flat sheet method, the bubble method, or the tubular method. The flat sheet 
method is the method of extruding a mixture from a slit die, cooling the extruded web by cooled 
flow casting drum lifting subsequently, and cooling a polymer component and a single or multiple 
epidermis ingredient of a core matrix of a sheet to a temperature lower than those glassification 
temperature. Next, biaxial stretching of the cooled sheet is carried out by high moreover 
elongating in the direction right-angled to mutual at a temperature lower than melting 
temperature from glass transition temperature of a matrix polymerization object. A sheet 
cooled [ above-mentioned ] may be extended to one way, and then may be extended in the 
second direction, or may be simultaneously extended in both directions. Heating a polymer to 
sufficient temperature to crystallize or anneal, after extending, to some extent, a sheet is 
restrained and a heat setting is carried out by making it not contract to both elongation 
directions. 

[0034]although it indicated that it was preferred to have a micro void formation core and at 
least three layers which have an epidermis layer in an each side as for a composite sheet to a 
biaxially oriented sheet by the side of a crowning suitable for a direction of an emulsion — the 
characteristic of a biaxially oriented sheet — changing — a layer of an addition which carries 
out ****** may be provided. An effect which changes with additional layers can also be 
attained. Such a layer makes a tint agent, a spray for preventing static electricity, or other void 
formation agents contain, and can produce a sheet which has the peculiar characteristic. A 
biaxially oriented sheet which has a surface layer by which an adhesive property or appearance 
over a base material and a photographic element has been improved can be manufactured. The 
biaxial-stretching extrusion can attain the special desirable characteristic of a kind which has 
extruded a majority of no less than ten layers by request. 

[0035]A composite sheet to a biaxially oriented sheet by the side of a crowning suitable for a 
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direction of an emulsion, The characteristic of a sheet which includes a printability between 
flow casting and full extension after simultaneous extrusion and a stretching process is 
improved, a lot of coating which can be used in order to provide a vapor barrier, and to enable 
heat sealing of this composite sheet or to improve an adhesive property over a base material or 
a photosensitive layer — a coat — or it can process. This example is coating of a polyvinylidene 
chloride for obtaining coating and the heat-sealing characteristic of an acrylic resin for 
acquiring a printability. As other examples, flame treatment, plasma treatment, or corona 
discharge treatment which improves a printability or an adhesive property occurs. 
[0036]Tensile strength of the sheet increases and it becomes easy to manufacture a sheet by 
providing at least one non-void formation epidermis on a micro void formation core. If it does in 
this way, the sheet can make width large and can make an extension rate higher than a time of 
making a void form in all the layers, and manufacturing. A manufacturing process will become 
still easier if simultaneous extrusion of these layers is carried out. 

[0037]The structure of a desirable top biaxially oriented sheet of this invention where an 
exposed surface layer adjoins an image formation layer is as follows. 

polyethylene exposed surface layer (blueing agent, redness agent, and fluorine polymer are 
contained ) polypropylene layers (24% — it anatase-type-TiO- 2 (ing) and)It is a micro void 
formative layer (density: 0.55g[/cm ] 3 ) polypropylene-layers (18% of anatase type TiQ 0 and 
HALS are contained) polyethylene bottom layer of content polypropylene about a fluorescent 
brightener and light stabilizer (HALS) of hindered amine .r0038lA suitable biaxial-stretching 
polymer sheet may be sufficient as a sheet of an opposite hand to an emulsion layer of a base 
paper. The above-mentioned sheet does not need to be, even if a micro void is formed. The 
same presentation as a sheet by the side of a crowning of a charge of a paper lining material 
may be sufficient as the above-mentioned sheet. A pars-basilaris-ossis-occipitalis biaxially 
oriented sheet is conveniently manufactured by extruding simultaneously a sheet which may 
contain many layers, continuing, and performing biaxial stretching. Such a biaxially oriented 
sheet is indicated by U.S. Pat. No. 4,764,425, for example. 

[0039]As a thermoplastic polymer of a suitable class used for a core and an epidermis layer of a 
biaxially oriented sheet of a pars basilaris ossis occipitalis, Polyolefine, polyester, polyamide, 
polycarbonate, cellulose ester, Polystyrene, polyvinyl resin, polysulfone amide, polyether, There 
are polyimide, polyvinylidene fluoride, polyurethane, a polyphenylene sulfide, 
polytetrafluoroethylene, polyacetal, poly sulfonate, a polyester ionomer, and a polyolefine 
ionomer. A mixture of a copolymer and/or these polymers can also be used. 
[0040]As suitable polyolefine for a core and an object for epidermis layers of a 
pars-basilaris-ossis-occipitalis biaxial-stretching polymer sheet, polypropylene, polyethylene, 
polymethylpentenes, and those mixtures exist. A polyolefin copolymer containing a copolymer 
with propylene, ethylene, hexane, a butene, octene, etc. is also useful. Since polypropylene has 
strength and a surface characteristic which are low cost and were excellent, it is preferred. 
[0041]There are some which are manufactured from aliphatic series which has aromatic series 
which has 4-20 carbon atoms, aliphatic series, or alicyclic dicarboxylic acid and 2-24 carbon 
atoms as suitable polyester for the extension sheets of a pars basilaris ossis occipitalis, or 
alicyclic glycol. As an example of suitable dicarboxylic acid, terephthalic acid, isophthalic acid, 
phthalic acid, Naphthalene dicarboxylic acid, succinic acid, glutaric acid, adipic acid, azelaic acid, 
sebacic acid, fumaric acid, maleic acid, itaconic acid, 1, 4-cyclohexanedicarboxylic acid, SODIO 
sulfoisophtharate, and those mixtures exist. As an example of suitable glycols, ethylene glycol, 
propylene glycol, butanediol, pentanediol, hexandiol, 1 ,4-cyclohexane dimethanol, a diethylene 
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glycol, other polyethylene glycols, and those mixtures exist. Such polyester is common 
knowledge in the technical field concerned, and can be manufactured by a method of a 
statement to a well-known method, for example, U.S. Pat. No. 2,465,319, and 2,901,466. 
Desirable polyester for continuation matrices, It is polyester which is chosen from terephthalic 
acid or naphthalene dicarboxylic acid and ethylene glycol, 1 ,4-butanediol, and 1 ,4-cyclohexane 
dimethanol and which has a repeating unit of at least one glycol origin. Although poly (ethylene 
terephthalate) can be reformed by a small amount of other monomers, it is especially preferred. 
There is liquid crystal copolyester manufactured by making suitable quantity of ********, such 
as stilbene dicarboxylic acid, contain as other suitable polyester. An example of such liquid 
crystal copolyester is copolyester currently indicated by U.S. Pat. No. 4,420,607, 4,459,402, and 
4,468,510. 

[0042]As useful polyamide, nylon 6 (polycaprolactam), Nylon 66 (polyhexamethylene AJIPO 
amide), and those mixtures exist. A copolymer of polyamide is also a polymer of a suitable 
continuous phase. An example of useful polycarbonate is bisphenol A-polycarbonate. As 
suitable cellulose ester to use it as a continuous phase polymer of a composite sheet, there is a 
cellulose nitrate, cellulose triacetate, diacetyl cellulose, acetic acid cellulose propionate, 
cellulose acetate butyrate and those mixtures, or a copolymer of those. As useful polyvinyl 
resin, polyvinyl chloride, poly (vinyl acetal), and those mixtures exist. A copolymer of polyvinyl 
resin can also be used. 

[0043]A biaxially oriented sheet on the back side of a lamination substrate can be manufactured 
in a layer of a polymer presentation which can manufacture in one or more layers of the same 
polymer material, or is different. If different polymer materials are used in the case of a system 
of two or more layers, an additional layer is required, in order to promote adhesion between 
polymer materials of non-conformity and to keep a layer from in a biaxially oriented sheet 
fracturing in the last format of an image formation element during manufacture. 
[0044]Simultaneous extrusion of a pars-basilaris-ossis-occipitalis biaxially oriented sheet, 
cooling, extension, and a heat setting can be carried out by the technical field concerned by a 
manufacturing method, for example, the flat sheet method, the bubble method, or the 
CHUBURA method of a publicly known extension sheet, etc. It cools promptly by whether a 
mixed material is extruded through a slit die, and flow casting drum lifting which it extruded 
[ drum lifting ] simultaneously, next had whether its it extruded and web extruded 
simultaneously cooled, and the flat sheet method cools a single or multiple polymer component 
of a sheet to a temperature lower than those solidification temperature. Biaxial stretching is 
performed by elongating the cooled sheet in the direction right-angled to mutual next at a 
temperature higher than a glass transition point of a polymer single or multiple 
[ aforementioned ]. It may elongate to one way, and then may elongate in the second direction, 
or the sheet may be simultaneously elongated in both directions. After elongating, this sheet 
performs a heat setting by heating to sufficient temperature for a polymer to crystallize to 
some extent, restraining so that a sheet may not contract to both elongation directions. 
[0045]It is a measure of unevenness of the surface of a comparatively minute interval which is 
manufactured by the back side of photographic materials by casting polyethylene to a coarse 
cooling roller, surface roughness, i.e., Ra, of a pars-basilaris-ossis-occipitalis biaxially oriented 
sheet. Measured value of surface roughness is a measure of permissible maximum roughness 
expressed with a unit of mum using sign Ra. Ra of granularity of an average about a gestalt of 
unevenness on the back side of photographic materials of this invention is the value which 
carried out division process of the sum total of an absolute value of a difference with average 
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value of data of a place of each exception individual, and all the data by all the total numbers of 
a sampled place. 

[0046]Usually melt extruding of the biaxially oriented polyolefin sheet by which normal use is 
carried out in wrapping industry is carried out, then it is extended by both directions (a 
lengthwise direction and a transverse direction), and the desired mechanical strength 
characteristic is given. Generally by a process of biaxial stretching, average surface roughness 
smaller than 0.23 micrometer arises. Although value is shown in the smooth surface in wrapping 
industry, using it as a back side layer of the photographic printing paper has restrictions. In 
order that a biaxially oriented sheet laminated by the back side of a base paper may guarantee 
an efficient transfer within a photograph finish device of various sorts currently purchased and 
installed all over the world, average surface roughness (Ra) must be larger than 0.30 micrometer. 
In a transfer within a photograph finish device, efficiency will become low if surface roughness is 
smaller than 0.30 micrometer. When a problem of a transfer will be caused within a photograph 
finishing device and the photographic materials will be rolled round by roll since the surface is 
too coarse if surface roughness is larger than 2.54 micrometers, it is begun to emboss a silver 
halide emulsion. 

[0047]The structure of a desirable back side biaxially oriented sheet of this invention which has 
an epidermis layer in a pars basilaris ossis occipitalis of a photographic element is as follows. 
[0048] 

Coating of mixture styrene butadiene methacrylate with inner substance polypropylene core 
polypropylene and a terpolymer of ethylene-propylene-butylene[0049]An additive can be added 
to a biaxial-stretching back side sheet, and a whiteness degree of these sheets can be 
improved. A publicly known method is contained in this method by the technical field concerned 
including adding a white pigment, for example, a titanium dioxide, barium sulfate, clay, or calcium 
carbonate. Adding other additive agents which improve a physical property or the ease of 
producing of a fluorescence agent which absorbs energy of a UV range, and in which most emits 
light of a blue area, or the above-mentioned sheet is also included in a described method. 
[0050]In order to transport successfully the photographic printing paper which has a lamination 
biaxially oriented sheet which has desired surface roughness to an opposite hand of an image 
layer, it is preferred to provide antistatic coating on the maximum bottom layer. This antistatic 
coating contains a publicly known substance by the technical field concerned by which a coat is 
carried out to a photograph web material in order to reduce static electricity while transporting 
the photographic printing paper. Desirable surface resistivity in 50%RH of an antistatic coat is 
smaller than 10 ~ 12 ohm / **. 

[0051]These biaxially oriented sheets improve the characteristic of a sheet including a 
printability, give a vapor barrier, and enable heat sealing of a sheet, or a rear stirrup of a process 
of simultaneous extrusion and extension by a lot of coating which can be used in order to 
improve an adhesive property to a base material or a photosensitive layer — between flow 
casting and full extensions — a coat — or it can process. An example of this coating is coating 
of polyvinyl chloride for obtaining coating and the heat-sealing characteristic of an acrylic resin 
for acquiring a printability. As other examples, flame treatment, plasma treatment, or corona 
discharge treatment for improving a printability or an adhesive property occurs. 
[0052]Photograph grade cellulose paper of this invention is preferred as a substrate which 
laminates a biaxially oriented polyolefin sheet. In the case of a photographing system of a silver 
halide, the suitable cellulose paper must not act on a photosensitive emulsion layer and mutual. 
The photograph grade cellulose paper used by this invention must be "smooth" so that it may 
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not bar seeing a picture. It is a measure of unevenness of the surface which sets a 
comparatively minute interval of cellulose paper and exists, surface roughness, i.e., Ra, of 
cellulose paper. Measured value of surface roughness is specific frequency, and is a measure of 
height of the greatest permissible granularity expressed with a unit of mum using sign Ra. In the 
case of smooth paper of this invention, it is a problem, surface roughness, i.e., orange peel, of 
long wavelength. It was found out by reducing orange peel granularity of paper that a picture is 
perceptually preferred. Since surface roughness of paper is measured about a gestalt of the 
surface with unevenness of paper of this invention using a probe 0.95 cm in diameter, the probe 
carries out the bridge of the details of all the minute granularity. Surface roughness of desirable 
long wavelength of paper is spatial frequency 20 cycle / mm - 180 cycles / mm, and is 
0.13-0.44 micrometer. If surface roughness is larger than 0.44 micrometer, most improvements 
of image quality will not be found compared with the present photographic printing paper. 
Cellulose paper in which surface roughness is smaller than 0.13 micrometer is difficult to 
manufacture, and a high cost. 

[0053]In the case of a gloss image, a substrate whose surface roughness is 0.30-0.95 
micrometer in spatial frequency of 200 cycles / mm - 1300 cycles / mm is preferred. When 
surface roughness is smaller than 0.25 micrometer, it is difficult to manufacture the smooth 
surface using a cellulose fiber. When surface roughness exceeds 1.05 micrometers, there is 
almost no improvement exceeding the present art. Surface roughness of spatial frequency of 
200 cycles / mm - 1300 cycles / mm can be measured by TAYLOR-HOBSON Surtronic3 which 
has a ball chip 2 micrometers in diameter. It is a unit of mum, output Ra, i.e., "average 
granularity", from TAYLOR-HOBSON, and it is provided with a built-in cutoff filter which 
refuses all the sizes over 0.25 mm. 

[0054]It turned out that sphere polymer beads by which the coat was carried out reduce 
surface roughness of cellulose paper in a paper sheet and on a paper sheet or a base paper with 
spatial frequency of 200 cycles / mm - 1300 cycles / mm. A plastic or polymer paints are 
non-[ synthetic ] film formation nature polymer used for paper coating. A typical plastic pigment 
may contain styrene, and although, a plastic pigment may be produced from arbitrary monomers 
of a Tg>50 ** copolymer. It roughly divides and there is a plastic pigment of a kind. They are a 
hollow sphere and an inner substance bead. Paints are classified according to particle diameter, 
a presentation, and core thickness (in the case of hollow sphere paints). Generally, a plastic 
pigment is a sphere and a size distribution is dramatically uniform. Particles of various particle 
diameter can select based on a performance characteristic for which it is available and asks 
based on an end use. 

[0055]If coating made from a plastic pigment is dried below glass transition temperature of the 
polymer, particles will still be globular forms and will act mainly as a light scattering agent. If 
heat and a pressure are put on thermoplastic paints, it will change and will become flat. The 
surface serves as gloss more smoothly and more. In a production maker of underwater 
polystyrene beads, DowChemical, Morton-Thiakol, and Rohm and Haas are contained. 
[0056]Hollow sphere paints are preferred. It is because these hollow sphere paints reduce 
granularity of a base paper and give desired opacity to a paper base. Hollow sphere paints have 
the void with which air was filled, and it is distinguished from inner substance bead paints. 
Hollow sphere paints may be supplied as an emulsion. The inner core is filled with water in a 
dispersed matter. This water is bolted. That is, this water does not bar coating rheology. If 
coating dries, water of the inner core of paints will be diffused outside and it will leave behind a 
cavity with which air was got blocked. By a cavity with which this air was got blocked, a 
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boundary which increases opacity and which carries out light scattering further is made 
possible. Therefore, hollow sphere paints can be further contributed to opacity rather than inner 
substance bead paints. Hollow sphere paints containing a styrene acrylic copolymer are the 
most preferred. A styrene acrylic copolymer is because it turned out that it has the outstanding 
surface flow, when it exposes to heat and machinery shearing at the time of desiccation and a 
calendar at the time of formation. It also turns out that the styrene acrylic copolymer can attain 
the smoother surface at a lower pressure and temperature as compared with other polymer 
systems. 

[0057]If hollow sphere paints are used, coating smoothness achievement can be carried out in a 
place of a lower temperature and/or a pressure, the ease of this finish feature is helpful for 
raising manufacture latitude in finish operation — the present device performance extension — 
it can carry out. It depends on the formula for quantity of hollow sphere paints needed. Hollow 
sphere paints can be used combining other paints (for example, clay), and it can use 
independently. When using combining other inorganic pigments, a ratio of hollow sphere paints 
becomes lower. 

[0058]Before carrying out a calendar cliff, smoothness of a base paper is also improvable by 
adding a filler, a filler — clay improves smoothness of a paper sheet after a calendering 
preferably. An expression of relations exists between the hydrous characteristic of clay, and 
smoothness of a base paper. Melanism acquired using a sheet filled up with clay relates to 
plate-like structure of clay particles. Because, melanism of cube structure, for example, the 
paper base filled up with paints of calcium carbonate, is not carried out at the time of a 
calendering. Usually, it is mixed with water and clay is added to pulp after that. A desirable 
quantity of clay is 5 to 35%. Most improvements of smoothness cannot be found below 2%. 
Above 40%, it is begun to receive uneven particle diameter of a distributed problem, for example, 
clay, etc. moreover — since a clay filler reduces a modulus of a base paper above 40% — image 
support — the reduction of rigidity is caused preferably. An advantage of an addition of a clay 
filler is an improvement of opacity in comparison with a base paper which does not include a 
filler material. Since an improvement of opacity reduces a rear-face show-through at the time 
of seeing a picture, it is preferred. Since the uneconomical nature of polymer which coats 
smoothly is made to go in the direction made small, clay is preferred when asking for a low cost 
smooth paper base. Clay can also be used in a size coat in front of the last calendar cliff of a 
cellulose base paper. When clay size coating was carried out, an improvement of smoothness of 
a base paper was shown. 

[0059]Desirable basis weight of smooth cellulose paper is 117.0 - 195.0 g/m 2 . If basis weight is 
smaller than 1 1 7.0 g/m 2 , an image formation base material without rigidity required to transport 
within a photographic processing device and digital print hardware will generate. If basis weight 
is smaller than 1 17.0 g/m 2 , an image formation base material without rigidity required to obtain 
consumers' admission will generate. If basis weight exceeds 195.0 g/m 2 , although consumers 
appreciate the rigidity of an image formation base material, it is over rigid requirements for 
performing efficient photographic processing. For cellulose paper in which basis weight exceeds 
195.0 g/m 2 , it cannot cut or problems, such as imperfect die cutting, are the usual problems. 
Desirable fiber length of a smooth paper of this invention is 0.35-0.55 mm. Fiber length is 
measured using FS-200 Fiber Length Analyser (Kajaani Automation Inc.). If fiber length is 
shorter than 0.30 mm, production will be difficult and, as a result, will become a high cost. Since 
a modulus of paper will generally increase if fiber length becomes short, the photographic 
printing paper in which it is very difficult for fiber length of paper shorter than 0.30 mm to pierce 
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within a photograph finishing device will be obtained. Fiber length of larger paper than 0.62 mm 
did not show an improvement of surface smooth nature. 

[0060]Desirable density of smooth cellulose paper of this invention is 1 .05-1 .20g/cc. Sheet 
density smaller 1.05g /than cc does not provide the smooth surface which consumers like. If 
sheet density is larger than cc in 1.20g /, a calendering in which manufacture is difficult and 
expensive will be needed, and mechanical efficiency of a paper machine will be spoiled. 
[0061]Since tough lengthwise direction / transverse direction modulus ratio of a base paper are 
the factors which control rigidity which balance of both curl and lengthwise directions, and 
transverse directions of an image formation element was able to take, it is important for quality 
of a biaxial-stretching image formation base material. Modulus ratios of desirable lengthwise 
direction/transverse direction of a base paper used for laminated support are 1.4-1.9. Since 
there is a tendency for a cellulose fiber to be located in a line mainly on a flow of pulp which 
comes out of a headbox of a paper machine, and a straight line when a modulus ratio is smaller 
than 1.4, manufacture is difficult. This flow is a flow of a lengthwise direction and is only slightly 
negated with a parameter of a Fourdrinier machine. If a modulus ratio is larger than 1.95, curl 
and a rigid desirable improvement will not be made to a lamination image formation base 
material. 

[0062]Since the opacity of an image formation base material can improve by using Ti0 2 for 
cellulose paper, smooth cellulose paper containing Ti0 2 is preferred. Cellulose paper of this 
invention may make an additive known for the technical field concerned contain in order to 
improve quality which forms the picture. An anatase type or a rutile type may be sufficient as 
Ti0 2 used. Examples of Ti0 2 by which adding on cellulose paper is permitted are R101 
rutile-type Ti0 2 of Dupont Chemical Co., and R104 rutile-type Ti0 2 of Dupont Chemical Co. In 
order to improve a photograph response, can also use others and paints for this invention and 
their paints, such as talc, kaolin, CaC0 3 , BaS0 4 , ZnO, Ti0 2 , ZnS, and MgC0 3 , are useful, It can 
be independent or can be used combining Ti0 2 . 

[0063]When using combining a biaxial-stretching polymer sheet, smooth cellulose paper which 
does not contain baked strength resin and wet strength resin substantially is preferred. It is 
because cost of cellulose paper will fall and manufacturing efficiency will be improved, if baked 
strength resin and wet strength resin are removed. Baked strength resin and wet strength resin 
are usually added to the cellulose photographic printing paper, and intensity of dryness and 
intensity of a damp or wet condition at the time of photographic paper being developed in wet 
process drugs at the time of photograph finish of a consumer picture are given. In this invention, 
baked strength resin and wet strength resin are not needed any longer. It is because intensity of 
this image formation base material is the result of having laminated a high intensity 
biaxial-stretching polymer sheet at a crowning and a pars basilaris ossis occipitalis of cellulose 
paper. 

[0064]Since paper of the picture class is provided, pulp known for the technical field concerned 
can use it by this invention. Maintaining strength, since bleached hard wood chemicals kraft pulp 
provides a luminosity, the outstanding start surface (starting surface), and outstanding 
conditions, it is preferred. Generally, textiles of hard wood are far shorter by about 1:3 ratio 
than by a softwood. Pulp whose luminosity at 457 nm is smaller than 90% is preferred. Pulp with 
a larger luminosity than 90% is usually used for an image formation base material. It is because 
consumers generally like appearance of white paper. Cellulose paper whose luminosity at 457 
nm is smaller than 90% is preferred. A whiteness degree of an image formation base material is 
because it is improvable by laminating a micro void formation biaxially oriented sheet on 
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cellulose paper of this invention. Since quantity of a required bleach can be reduced if a 
luminosity of pulp is reduced, cost of pulp falls and load of a bleach to environment falls. 
[0065]Smooth cellulose paper of this invention can be manufactured with a standard 
continuation Fourdrinier machine. In order to manufacture cellulose paper of this invention and 
to obtain outstanding conditions, it is necessary to carry out beating of the paper fiber highly. 
This is attained by this invention as follows. Namely, make wood fibers suspended underwater 
and the textiles are contacted in a series of disk beating mixers and conical beating mixers, 
deployment of textiles by disk beating — 44 to 66 kW hrs/a metric ton — all — a ratio — with 
net beating electric power (total specificnet refining power), [ carry out and ] subsequently, 
cutting by a conical mixer — 55 to 88 kW hrs/a metric ton — all — a ratio — with net beating 
electric power, [ carry out and ] said underwater textiles — a porous member — reliance — it 
being made to dry between a press and felt and this paper except for water, This paper is dried 
between cans, and a sizing compound is added to said paper, it dries between drying cans which 
heated said paper with a steam, a steam is sprinkled on said paper, and it can attain by making 
said paper pass a calendering roll, a desirable ratio of cutting — net beating electric power 
(SNRP) is 66 to 77 kW hrs/a metric ton. If SNRP is lower than 66 kW hrs/a metric ton, a fall of 
fiber length will become insufficient and the low surface of smooth nature will be brought about. 
If SNRP is larger than 77 kW hrs/a metric ton, from a long network, a pulp slurry in which it is 
difficult to be able to lend will generate after the above-mentioned disk beating, a ratio — the : 
(electric power KW-no-load KW added to refiner) / consistency %x rate-of-flow L/mx0.907 
metric-ton/t by which net beating electric power is calculated with a following formula 
[0066]In order to manufacture cellulose paper which has sufficient smooth nature, it is desirable 
to carry out re-humidity of the surface of paper in front of the last calendar cliff. When a 
cellulose fiber was again wet before the last hot calendering, it turned out that orange peel 
granularity of this paper is improved. Paper with high water content manufactured with a paper 
machine contains water added by re-humid operation, and a calendar is far carried out easily 
from the paper with same water content. The irreversibility of water absorption according 
[ this ] to cellulose is the cause. However, if the calendar cliff of the paper of high water content 
is carried out, a roll glow will be started, and the transparent state where it is obtained from 
textiles is crushed by contact between textiles. Since the crushed field has little catoptric light 
and it looks dark, for an image formation use like a substrate for color photographic paper, it is 
in a state which is not desirable. A problem of a roll glow is avoidable, holding an advantage of a 
calendar cliff for a flood by adding moisture on the surface of paper, after drying paper by 
machine. Adding a part for the surface water of aggregate, before carrying out a calendar cliff by 
machine has not aimed at making textiles inside paper flexible for the purpose of making surface 
textiles flexible. Paper by which the calendar cliff was carried out with high surface water 
content shows general still higher strength, density, gloss, and processing-proof medicine 
nature, all of these things are desirable for an image formation base material, and it is shown 
that it is perceptually more desirable than a substrate of the photographic printing paper of 
conventional technology. 

[0067]There are some methods of carrying out humidity of the surface of paper. Two methods 
of adding water in aerosol mist by machinery roller or an electrostatic field are known for the 
technical field concerned.An above-mentioned method needs holding time for water to 
permeate a surface layer of paper and make it become uniform in an upper surface layer of 
paper, therefore the length of a web is required for it. So, such an above-mentioned system is 
difficult to amend moisture, without paper's distorting, being stained with a stigma, and swelling. 
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A desirable method of carrying out re-humidity of the surface layer of paper, before performing 
the last calendar cliff is a method by using the steam foil (foil). Saturated steam in the 
controlled atmosphere is used for steam foil, it makes a steam permeate a surface layer of 
paper, and is made to condense. In order for steam foil to heat and carry out humidity of the 
paper of this invention in front of pressure nip of a calendar cliff roll, before carrying out a 
calendar cliff, gloss and smooth nature are improved considerably. An example of a commercial 
system which can perform steam humidity by which a surface layer of cellulose paper was 
controlled is "Fluidex System" which Pagendarm Corp. manufactures. 

[0068]Desirable water content of smooth cellulose paper after sprinkling a steam and covering 
a calendar is seven to 9 mass %. Since many textiles are needed by reaching the last basis 
weight when a level of moisture is lower than 7 mass %, a manufacturing cost becomes still 
higher. If a level of moisture is more expensive than 10%, a surface layer of paper will begin to 
deteriorate. After carrying out re-humidity of the surface of paper with steam foil, a calendar 
cliff is carried out before rolling round the paper. Desirable temperature of a calendering roll is 
76 ** - 88 **. It becomes the surface which was inferior when temperature was lower than said 
range. Since a temperature higher than said range does not improve the surface of paper and 
needs more energies, it is unnecessary. 

[0069] Literature of The Technical Association of the Pulp and Paper Industry, A MD/CD 
modulus ratio predicted manufacturing efficiency of a conversion process, and optimization of 
flexural rigidity, and has suggested supervising "draw (draw)", and a jet / "wire" ratio. MSA (the 
main intensity angle: major strength angle) of a paper web and a biaxial-stretching polymer 
sheet is defined as a lengthwise direction of a direction a modulus of a paper web or a biaxially 
oriented sheet indicates the maximum to be, and an angle to make. For example, a modulus of a 
direction which corresponds with a lengthwise direction is the maximum. A direction a 
biaxial-stretching polymer sheet whose MSA is 10 degrees indicates the maximum modulus to 
be is making 10 degrees to a lengthwise direction. Literature of The Technical Association of 
the Pulp andPaper Industry, MSA over 3 degrees or -3 degrees +Stack Lean (stacklean)", It has 
suggested that a difference of dimensional stability and hygroscopic-surface-moisture 
expansion (hygroexpansion) predicts the mistake registration (mis registration), the edge (baggy 
edge) which faded, and LB at the time of printing of a cause. It is shown that MSA over 5 
degrees has a poor tune of a paper-making headbox. 

[0070]The rigidity of a flat surface of a sheet can be obtained from a Loyentzen& Wettre TSO 
gauge. This device can also presume the main intensity angle (MSA) by using a sound wave it 
runs towards being able to draw a rigid polar plot and differing inside of a sample. Repeated 
analysis of the sample is conducted by a pattern of MD or CD, and it can draw a profile of 
MD/CD, and the range of change of MSA. 

[0071]a group cut by giving an angle to MD when there was no TSO gauge — a tensile test can 
be done about a sample and a polarity value can be acquired. In order to acquire a gestalt of a 
proper curve certainly, it is necessary to extract many samples. Polar intensity of material can 
be modeled by following Von Mises's multi-mode distribution formula. 
[0072] 
[Equation 2] 

A K-cos<e_^) 2 

f(A,K,0,M : = —^'e ^ 

7i 'JO(K) 



The size of an ellipsoid is used for measuring by the parameter A, and it K, It is a profile 
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coefficient used for JO (K) paragraph which are the 1st sort (first kind) and the Oth Bessel 
function (zero order), theta is an angle polar intensity is indicated to be, and mu is MSA (major 
axis offset angle), i.e., a principal-axis offset angle. 

[0073]A reading of an elastic modulus or data of flexural rigidity may be sufficient as data of 
polar rigidity [ layered product / which was assembled ]. The flexural rigidity of a sheet can be 
measured using LORENTZEN & WETTRE STIFFNESS TFSTER and MODEL 16D. An output 
from this device is power (milli Newton) which needs length at 20 mm to bend an end where a 
sample clamped by a 38.1-mm-wide cantilever is not clamped from a no-load position to an 
angle of 15 degrees. A suitable rigid general range for photoprints is 120 to 300 milli Newton. 
Rigidity needs to be larger than at least 120 milli Newton. It is because that image formation 
base material will begin to lose commercial value if lower than this figure. Image support whose 
rigidity is lower than 120 milli Newton raises under a transfer and jam which is not desirable 
within a photograph finish device or an ink jet printer, and is difficult to transport. Since 
coefficient-of-friction x flexural strength is too high in a base material with larger MD rigidity 
than 280 milli Newton, required power is too large and the surroundings of many metal guides 
cannot be made to transport a print. 

[0074]In order to manage curl of smooth photograph grade cellulose paper to fitness more, it is 
useful to replace a low flow casting polyethylene layer of strength with a biaxially oriented film 
of high strength. A plastic sheet of high intensity is manufactured by carrying out biaxial 
stretching of the thick (1025 micrometers) polyolefine which was extruded simultaneously and 
was usually cast. In the case of an extension polypropylene pin, this sheet is called OPP. 5x 
extension of a sheet of a biaxial-stretching polymer is done in MD directions, and, subsequently 
to a CD direction, as for 8x extension, it is made general. The final main strength property is on 
CD and a straight line, and is 1.8 times the intensity of MD. It may separate from not less than 
10 degrees of MSA(s) of a biaxially oriented sheet from an exact CD direction. A biaxially 
oriented sheet which separated from not less than 10 degrees from an exact CD direction does 
not become a problem to most purposes. Not less than 10-degree MSA is considered that 
extension of a CD direction of a polymer and performing extension to MD directions 
subsequently are related. 

[0075]In order to make curl of an image formation support material into the minimum in the case 
of a lamination image formation support material, it is already found out that the elastic modulus 
of a high intensity biaxial-stretching polymer sheet must be a size of the same order as a 
cellulose paper base. Therefore, a biaxially oriented sheet of a high modulus is superior to a 
weak polyethylene layer by which a coat is carried out to a support material of conventional 
technology. To a cellulose paper base, the main intensity axis of a biaxially oriented sheet must 
be a **** perpendicular, and the reason, It is also found out that it is because combination of a 
biaxially oriented sheet pasted up on a cellulose paper base can be chosen and flexural rigidity 
can be acquired about combination with equal MD directions and CD direction. If the flexural 
rigidity of MD directions and a CD direction is equal, it is already found out that there is a 
tendency for curl of a picture to become the minimum. 

[0076]In the case of a lamination image formation base material, it turns out that a state where 
strength of MD directions and a CD direction is equal is not enough to hold in itself the curling 
characteristic that laminated material is the optimal. It is manufactured by laminating a biaxially 
oriented sheet on cellulose paper, and it turns out that an image formation base material with 
which MD directions and a CD direction have the flexural rigidity of equal combination has 
slanting curl" whose axis of a cylindrical shape of a curve is the curl which is making an angle 
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between CD and MD. By the slanting curl known also as "spiral torsion (twist warp)", a 
photoprint becomes what has not desirable appearance. It is because slanting curl will make a 
size of the whole in which the edge is raised the maximum if curl takes place a sample along a 
line of the greatest photograph length on a table. In a consciousness examination, consumers 
showed that even small curl disliked slanting curl. As for a TSO angle of a base paper of this 
invention, -5 degree~5 degree is preferred. It is because it turned out that spiral torsion of a 
picture can approve perceptually that TSO is this range. 

[0077]When using a smooth cellulose fiber base paper combining a high intensity biaxially 
oriented sheet, it is preferred to extrude and laminate a micro void formation composite sheet 
to a base paper using polyolefin resin. Extrusion lamination is carried out by applying and piling 
up adhesives among them, then pressing a biaxially oriented sheet and a base paper of this 
invention by nips between two rollers etc. Said adhesives may be applied to a biaxially oriented 
sheet or a base paper before putting these into nip. With a desirable gestalt, adhesives are 
simultaneously applied to a biaxially oriented sheet and a base paper, and are put into nip. The 
adhesives should just be a suitable material which does not carry out a harmful operation to a 
photographic element. A desirable material is polyethylene fused when it puts in between paper 
and a biaxially oriented sheet and is able to put in nip. 

[0078]In order to make curl of laminated support obtained into the minimum, it is desirable 
among a laminating process to maintain control of tension of a single or multiple biaxially 
oriented sheet. A thing in a use (>50%RH) and low humidity in high humidity for which a film is 
laminated at both a right face and a rear face for a use «20%RH) to turn, and curl is maintained 
to the minimum is desirable. It is desirable among a laminating process to laminate a top sheet 
to a right face of paper. Generally, it is [ right face / of paper ] smoother than the wire side in 
the surface. If a top sheet is laminated to a right face of paper, a picture which has the gloss 
which was generally excellent in the wire side of paper rather than having laminated a top sheet 
will be acquired. 

[0079]In another mode of this invention, in order that a smooth base paper of this invention may 
protect the cellulose paper among picture development melting flow casting extrusion 
lamination of the water-resistant layer of at least one polyolefine is carried out. As for 
reflection supporting of this invention, it is preferred to have a resin layer containing hindered 
amine of a stabilizing amount extruded at the crowning side of a base of an image formation 
layer. Light stabilizer (HALS) of hindered amine originates in 2, 2, 6, and 6-tetramethylpiperidine. 
This hindered amine should be added by about 0.01 to 5 mass % of said resin layer to a polymer 
layer in order to give tolerance over polymer degradation when exposed to UV light A desirable 
quantity is about 0.05 to 3 mass %. With this quantity, the stability of an outstanding polymer and 
tolerance over a crack development and yellowing are provided, holding cost of hindered amine 
to the minimum. An example of suitable hindered amine whose molecular weight is smaller than 
2300, A screw. (2,2,6,6-tetramethyl 4-piperidinyl) sebacate; — bis(1 ,2,2,6,6-pentamethyl 

4- piperidinyl)sebacate; — bis(1 ,2,2,6,6-pentamethyl 4-piperidinyl)2-n-butyK 
(3,5-di-tert-butyl-hydroxybenzyl) malonate; — 8-acetyl-3-dodecyl-7,7,9,9-tetramethyl 1,3,8 - 
doria — ZASUPI roll (4,5) decane-2,4-dione; — tetra (2, 2, and 6.) 6-tetramethyl 4-piperidinyl 1, 
2, and 3 and 4-butanetetracarboxylate;1 -(-2-) [3,5-di-tert-butyl-4~hydroxyphenyl 
propionyloxy] Ethy|-4-(3,5-di-tert-butyl-4-hydroxyphenyl 

propionyloxy)-2,2,6,6-tetramethylpiperidine; It is a 1 ,1 '-(1 ,2-ethanediyl) screw (3, 3, 5, and 

5- tetramethyl 2-piperazinone), Desirable hindered amine is 1 ,3,5-triazine 2,4,6-triamine, N, and 
N"\ - [1 ,2-ethanediyl screw [[[4,6-screw (butylO ,2,2,6,6-pentamethyl 4-piperidinyl) amino]) 
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-1,3,5-triazine 2-yl] Imino] -3, 1 propanediyl] ]- Screw [It is a N',N"-dibutyl- N',N"-screw 
(1,2,2,6,6-pentamethyl 4-piperidinyl) (this calls it compound A). Since an adhesive property over 
paper of a polymer is excellent if this and a mixture of a polymer are extruded on an image 
formed paper, and a crack development of an image forming system and long-term stability to 
yellowing are improved, compound A is preferred. 

[0080]As a suitable polymer for said resin layer, polyethylene, polypropylene, a 
polymethylpentene, polystyrene, polybutylenes, and those mixtures exist. A copolymer of 
polyolefine containing copolymers, such as polyethylene, propylene and ethylene, for example, a 
hexene, a butene, and octene, is also useful. Polyethylene is a low price, and since it has the 
desirable coating characteristic, it is the most preferred. It is a mixture of high density 
polyethylene, low density polyethylene, linear low density polyethylene, and polyethyne which 
can be used as polyethylene. There is polyester manufactured as other suitable polymers from 
aromatic series which has 4-20 carbon atoms, aliphatic series or alicyclic dicarboxylic acid, and 
aliphatic series which has 2-24 carbon atoms or alicyclic glycol. As an example of suitable 
dicarboxylic acid, terephthalic acid, isophthalic acid, phthalic acid, Naphthalene dicarboxylic acid, 
succinic acid, glutaric acid, adipic acid, azelaic acid, sebacic acid, fumaric acid, maleic acid, 
itaconic acid, 1, 4-cyclohexanedicarboxylic acid, SODIO sulfoisophtharate, and those mixtures 
exist. As an example of suitable glycol, there are ethylene glycol, propylene glycol, butanediol, 
pentanediol, hexandiol, 1 ,4-cyclohexane dimethanol, a diethylene glycol, and other polyethylene 
glycols and those mixtures. Other polymers Terephthalic acid or naphthalene dicarboxylic acid, 
and ethylene glycol, . Have a repeating unit of at least one glycol origin chosen from 
1,4-butanediol and 1 ,4-cyclohexane dimethanol. It is matrix polyester, such as poly (ethylene 
terephthalate), and refining of these polymers may be carried out by a small amount of other 
monomers. There is liquid crystal copolyester manufactured by making a suitable quantity of 
********, such as stilbene dicarboxylic acid, contain as other suitable polyester. An example of 
such liquid crystal copolyester is indicated by U.S. Pat. No. 4,420,607, 4,459,402, and 4,468,510. 
As useful polyamide, nylon 6 (trademark), Nylon 66 (trademark), and those mixtures exist. A 
copolymer of polyamide is also a suitable continuous phase polymer. An example of useful 
polycarbonate is bisphenol A-polycarbonate. As suitable cellulose ester to use it as a 
continuous phase polymer of a composite sheet, there are a cellulose nitrate, cellulose 
triacetate, diacetyl cellulose, acetic acid cellulose propionate, cellulose acetate butyrate, those 
mixtures, and a copolymer. As useful polyvinyl resin, polyvinyl chloride, poly (vinyl acetal), and 
those mixtures exist. A copolymer of polyvinyl resin can also be used. 

[0081 ]A suitable white pigment for said polyolefin layer may be mixed. As these white pigments, 
a zinc oxide, zinc sulfide, a zirconium dioxide, lead white, lead sulfate, a lead chloride, lead 
aluminate, lead phthalate, antimonous oxide, the bismuth white:tin oxide, manganese white, 
tungsten whites, and those combination exist, for example. Desirable paints are titanium 
dioxides. It is because the refractive index is high, so the optical characteristic excellent in an 
appropriate price is given. These paints are used with a gestalt distributed conveniently in 
polyolefine. Desirable paints are anatase type titanium dioxides. The most desirable paints are 
rutile titanium dioxides. It is because it has the refractive index greatest at low cost. A charge 
diameter of an average face of rutile type Ti0 2 has most preferred within the limits of 0.1-0.26 
micrometer. For it, the above-mentioned paints smaller than 0.1 micrometer whose yellow is too 
powerful are not opaque enough, when distributing a polymer to use the above-mentioned larger 
paints than 0.26 micrometer for an image formation element. Preferably, a white pigment should 
be used to total mass of polyolefine coating within the limits of about 10 - about 50 mass %. If 
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Ti0 2 is lower than 10%, an image forming system is not opaque enough, and the optical 
characteristic is inferior in it. A polymer mixture cannot be manufactured if Ti0 2 exceeds 50%. 
The surface of the Ti0 2 An inorganic compound, for example, aluminium hydroxide, Silica 
containing alumina, a fluorine compound, or fluoride ion containing a fluorine compound or 
fluoride ion, An organic processing agent silica (it is indicated to U.S. Pat. No. 4,781,761 like), 
phosphates and a zinc oxide which were reformed by hydroxylation silicon, a silica dioxide, 
boron oxide, and the boria (boria), Zr0 2> etc. for example, It can process in polyhydric alcohol, 
multivalent amine, metal soap, titanic acid alkyl, a polysiloxane, Silang, etc. It can be used a Ti0 2 
processing agent of an organic matter and an inorganic substance being able to be independent, 
or combining it. In the case of an inorganic processing agent, 0.2 to 2.0% of its within the limits is 
preferred to mass of a titanium dioxide, and quantity of the above-mentioned finishing agent 
has 0.1 to 1% of preferred within the limits, when it is an organic processing agent. By 
processing of these levels, in a polymer, enough, it distributes and Ti0 2 does not bar 
manufacture of an image formation base material. 

[0082]Light stabilizer and the above-mentioned Ti0 2 of a polymer and hindered amine are 
mutually mixed under existence of a dispersing agent. An example of a dispersing agent Metal 
salt, for example, pulmitic acid sodium, of higher fatty acid, Sodium stearate, pulmitic acid 
calcium, sodium laurate, calcium stearate, aluminum stearate, magnesium stearate, an octylic 
acid zirconium, zinc stearate, etc. are a higher fatty acid group and high-class aliphatic series 
amide. A desirable dispersing agent is sodium stearate and the most desirable dispersing agent 
is zinc stearate. These dispersing agents give a whiteness degree both excelled [ whiteness 
degree ] in a resin coating layer. 

[0083]In the case of a photograph use, a slightly bluish white substrate is preferred. As for many 
layers of waterproof resin coating, it is preferred to contain colorant, such as paints of a blueing 
agent and magenta, or red. As an available blueing agent, ultra marine blue known, cobalt blue, 
oxide cobalt phosphate, quinacridone pigments, and those mixtures usually exist. Colorant of 
available red or a magenta color is Quinacridone and Ultramarine. 

[0084]Said resin may absorb energy of a UV range and may contain a fluorescence agent in 
which most emits light of a blue area. Either of the fluorescent brighteners stated to a U.S. Pat. 
No. 3,260,715 specification or its combination is useful. 

[0085]An antioxidant single [ said resin ] or multiple may be contained, and if it is considered as 
the antioxidant, there is independent or a primary antioxidant of hindered phenol used 
combining a secondary-acids-ized waterproof agent. As an example of a primary antioxidant of 
hindered phenol, it is pen TAERI trityl tetrakis. [3-(3,5-di-tert-butyl-4-hydroxyphenyl) 
propionate] (For example, Irganox 1010); — octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl) 
propionate (for example, it is called Irganox 1076 and compound B); — the benzenepropanoic 
acid 3,5-bis(1,1-dimethyl)-4-hydroxy- 2 [3 - 

[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl-1-oxo propylhydrazide (for example, 
IrganoxMD1024); 2,2'-thiodiethylenescrew [3-(3 t 5"di-tert-butyl-4-hydroxyphenyD propionate] 
(For example, Irganox 1035) Although there is;1 ,3,5-trimethyl 2,4,6-Tori 

(3,5-di-tert-butyl-4-hydroxybenzyl) benzene (for example, Irganox 1330), it is not limited to 
these examples. There are organic alkyl phosphite and aryl phosphite as a 
secondary-acids-ized inhibitor, triphenyl phosphite (for example, Irgastab TPP); — Tori 
(n-propylphenyl-phosphite) (for example, Irgastab SN-55); — there are examples, such as 
2,4-bis(1 and 1-dimethylphenyl)phosphite (for example, Irgafos 168). 

[0086]A continuous mixer or a Banbury mixer is used for light stabilizer, Ti0 2 , colorant, a 
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slipping agent, a fluorescent brightener, and an antioxidant of hindered amine, and they are 
separately mixed with a polymer or a polymer. Generally a concentrate of an additive is 
manufactured with a gestalt of a pellet. Concentration of rutile type paints is 20 to 80 mass [ of 
said masterbatch ] %. Next, this masterbatch is used with resin and diluted suitably. 
[0087]In order to manufacture waterproof resin coating by this invention, the hot melt coat of 
the pellet containing said paints and other additive agents is carried out on a base material 
under run of paper or a synthetic paper. When required, before the pellet performs hot melt 
coating, it is diluted with a polymer. When carrying out the coat of the monolayer, the resin layer 
is formed by lamination. A die may not be limited to a thing special type, but any of T-slot die or 
the usual dies, such as a coat hanger die, may be sufficient as it. Temperature of an outlet 
orifice at the time of performing heat melting extrusion of waterproof resin is within the limits of 
260-350 ** (500-660 degrees F). Before carrying out the coat of the base material by resin, it 
may be processed by activation methods, such as corona discharge, a flame, ozone, plasma, or 
glow discharge. 

[0088]It is preferred to apply at least two melt extruding polymer layers to the crowning [ of 
tough paper ] or pars-basilaris-ossis-occipitalis side. Two or more layers of a different polymer 
are preferred, and the system can improve a whiteness degree of a picture by using these 
layers, and arranging and using a polymer of a low price next to a base paper, using a white 
pigment of high mass %. A desirable method of performing melt extruding of two or more layers 
is the melt extruding from a slit die. Simultaneous extrusion is the method of installing two or 
more sets of extrusion machines, and carrying out pumping of the melt polymerization object 
simultaneously, making it breathe out through a die, and moreover carrying out a separate layer 
simultaneously. Generally this method is attained using the multi-manifold feed block 
(multimanifold feedblock). while this feed block separates and holds a contained layer to an 
entrance of a die — a thermal polymer — collecting — ****** j s carried out, that die breathes 
out said separate layer between a sheet and paper, and it is boiled also in them and it pastes it 
up. Simultaneous extrusion lamination is carried out by applying a binding material for a biaxially 
oriented sheet and paper between them in piles, then generally, pressing them, for example by 
nip between two rollers. 

[0089]Thickness of a resin layer applied to a side which forms a picture of a base paper of 
reflection supporting used by this invention is within the limits of 5-100 micrometers preferably, 
and is within the limits of 10-50 micrometers most preferably. 

[0090]Thickness of a resin layer applied to an image formation element and an opposite hand of 
a base paper is within the limits of 5-100 micrometers preferably, and is within the limits of 
10-50 micrometers more preferably. The surface of waterproof resin coating by the side of 
image formation is a glossy surface, a particle side, a silky surface, granular structure, or a mat 
side. The surface of water proof coating on the back side by which a coat is not carried out in 
an image formation element is a glossy surface, a particle side, a silky surface, or a mat side. 
The desirable water proof surface of a rear face of an image formation element and an opposite 
hand is mat. 

[0091]Since a melt extruding layer of polyester applied to a base paper gives mechanical 
toughness and tear resistance compared with common melt extruding polyethylene, it is 
preferred. Since mass % of a white pigment contained in polyester can be intentionally increased 
compared with mass % of a white pigment in polyolefine and a whiteness degree of a polyester 
melt extruding image formation support material is improved, a melt extruding layer of polyester 
is still more preferred. Such a polyester melt extruding layer is used that it is publicly known and 
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widely, and is manufactured from the polyester of the amount of polymers generally 
manufactured by condensing divalent alcohol, 2 base saturated fatty acid, or its derivative. 
[0092]Suitable divalent alcohols used for manufacturing such polyester, It is the glycol which it 
is publicly known at the technical field concerned, and the hydroxyl is in a carbon atom of an 
end, and has 2-12 carbon atoms, For example, there are ethylene glycol, propylene glycol, a 
trimethylene glycol, hexamethylene glycol, decamethyleneglycol, dodecamethyleneglycol, 
1 ,4-cyclohexane, dimethanol, etc. 

[0093]As useful and suitable dibasic acid to manufacture polyester, there are what has 2-16 
carbon atoms, for example, adipic acid, sebacic acid, isophthaiic acid, terephthalic acid, etc. Alkyl 
ester of the above acid can also be used. A manufacturing method of the polyester 
manufactured from other alcohols, acids, and them and these polyester is indicated by U.S. Pat. 
No. 2,720,503 and 2,901,466 (by quoting, it is considered as the contents of this specification). 
Polyethylene terephthalate is preferred. 

[0094]It is preferred to carry out melt extruding lamination of the polyester layer at a base 
paper. As for thickness of the polyester layer, 5-100 micrometers is preferred, if thickness is 
smaller than 4 micrometers — the polyester layer — the wet picture developing-negatives 
method — as — escaping — a thing — being required — a waterproofing property — not being 
reliable — becoming — beginning . When thickness exceeds 1 10 micrometers, the melt 
extruding polyester layer becomes weak, and shows a crack which is not desirable to the image 
layer bottom. 

[0095]A term "image formation element" means material which can be used for a base material 
as an image formation base material for transferring a picture not only by a base material of a 
picture of a silver halide but by methods, such as ink jet printing or thermal coloring matter 
transfer, when using it by this application. A term "photographic element" means material which 
uses a sensitization silver halide for building a picture, when using it by this application. A 
thermal dye image receiving layer of a receiving element of this invention comprises 
polycarbonate, polyurethane, polyester, polyvinyl chloride, poly (styrene -**- acrylonitrile), poly 
(caprolactone), or those mixtures, for example. The dye image receiving layer should just exist 
in an effective quantity for purpose achievement. Generally, a good result was obtained by 
concentration of about 1 - about 10g[/m ] 2 . For example, the coat of the overcoat layer may be 
further carried out on the above-mentioned coloring matter receiving layer as indicated to U.S. 
Pat. No. 4,775,657 of Harrison and others. 

[0096]A coloring matter donor element used with a coloring matter receiving element of this 
invention is usually provided with a base material which has a coloring matter contained layer. If 
coloring matter can be transferred to a coloring matter receiving layer in an operation of heat, it 
can be used for a coloring matter donor used in this invention. A good result was especially 
obtained with coloring matter which can be sublimated. A coloring matter donor who can use for 
using it for this invention is indicated, for example to U.S. Pat. No. 4,916,112, 4,927,803, and 
5,023,228. 

[0097]As mentioned above, a coloring matter donor element is used in order to build a coloring 
matter transfer picture. Such a method is a method including picture Mr. heating a coloring 
matter donor element, transferring a dye image to a coloring matter receiving element as 
mentioned above subsequently, and making a coloring matter transfer picture form. 
[0098]A coloring matter donor element which contains the Polly (ethylene terephthalate) base 
material with which the coat of a cyan color, a magenta color, and the continuation repetition 
field of coloring matter of yellow was carried out in a desirable mode of a thermal coloring 
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matter transfer printing method is used, And a coloring matter transfer step is performed in 
order about each color, and a coloring matter transfer picture of three colors is obtained. When 
this process is performed only in one color, of course, a monochrome coloring matter transfer 
picture is obtained. 

[0099]A thermal print head which can be used for transferring coloring matter from a coloring 
matter donor element to a receiving layer of this invention is marketed. For example, Fujitsu 
Thermal Head (FTP-040 MCS 001), TDK Thermal Head F41 5HH7-1 089, or Rohm Thermal Head 
KE2008-F3 can be used, the [ other publicly known energy source / for performing thermal 
coloring matter transfer /, for example, the British patent, / or ] — laser etc. which are 
indicated in a 2,083, 726A item can be used. 

[0100]a thermal coloring matter transfer assembly of this invention — (a) coloring matter donor 
element and (b) — it has the above coloring matter receiving elements, the coloring matter 
receiving element is piled up on a coloring matter donor element, and a pigment layer of a donor 
element touches a dye image receiving layer of a receiving element. 

[0101]The above-mentioned assembly is formed 3 times during the period to acquire a picture 
of three colors, when heat is applied by a thermal print head. The element is stripped after the 
first coloring matter is transferred. Next, alignment of the donor element (or other fields of a 
donor element which has a different coloring matter field) of the second coloring matter is 
carried out to the coloring matter receiving element, and, subsequently the process is repeated. 
A tertiary color is obtained by the same method. 

[0102]Each step of an electrostatic recording method, a xerography, and these methods is 
enough indicated in detail in many books and publications. These methods build an electrostatic 
picture, transfer arbitrarily a developed image obtained by developing the picture by an 
electrified coloring particle (toner) to a secondary base, and contain a basic step which fixes 
the picture subsequently to a base. It is only an example of these modification for there to be 
modification of a large number in these methods and basic steps, and to use liquid toner instead 
of being a dry toner. 

[0103]Production of an electrostatic picture of the first basic step can be attained by various 
kinds of methods. The electro photography copying method uses imagewise photodischarge by 
an analog of a uniformly electrified photo conductor, or digital exposure. A system which 
re-electrification which may be a single youth system or was based on selenium or organic 
photoreceptor is possible, and can form a picture again may be sufficient as the photo 
conductor. 

[0104]Imagewise photodischarge by an analog of a uniformly electrified photo conductor or 
digital exposure is used for one gestalt of a xerography. A system which re-electrification which 
may be a single youth system or was based on selenium or organic photoreceptor is possible, 
and can form a picture again may be sufficient as the photo conductor. In one gestalt of an 
electrophotography process, a photosensitive element forms a field where image formation is 
mainly carried out and conductivity differs. Electrostatic electrification is carried out uniformly 
and an electrostatic image is formed by difference discharge of a field by which image formation 
was carried out next. After one image formation exposure, since electrification and 
development are made repeatedly, these elements are called electrostatic recording or zero 
printing master. 

[0105]An electrostatic picture is built with another electrostatic recording method with 
ionography. A latent image arises on paper of a medium (an electric charge is held) of a 
dielectric, or a film. The cross direction of the selected metal styluses or said medium is 
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crossed, an interval is written in from a sequence of a stylus set and arranged, voltage is 
impressed to nib, and a dielectric breakdown of air between said selected stylus and a medium 
is made to cause. Ion arises and this forms a latent image on a medium. 

[0106]However an electrostatic picture may be generated, it will be developed by particle toner 
of a reverse electric charge. When developing negatives with liquid toner, the liquefied 
developer is directly contacted to an electrostatic picture. A flowing fluid is usually used so that 
sufficient particle toner can be certainly used for development. An electric field produced with 
an electrostatic picture moves a charged particle currently suspended in a nonconducing fluid 
by electrophoresis. An electric charge of an electrostatic latent image is neutralized by 
conversely electrified particles. Theory and physics of electrophoresis deployment by liquid 
toner are enough indicated in many books and publications. 

[0107]When using photoreceptor or an electrographic master which can form a picture again, a 
mixing-colors picture (toned image) is transferred by paper (or other bases). Paper is the 
polarity chosen in order to make paper transfer particle toner, and static electricity 
electrification is carried out. Finally, a mixing-colors picture is fixed to paper. In the case of a 
self-fixed toner, a residual liquid object is removed from paper by air-drying or heating. If a 
solvent is evaporated, these toners will form a tunic combined with paper. In the case of a 
thermofusion nature toner, a thermoplastic polymer is used as a part of particles. When it heats, 
a toner is Fixed to paper while a residual liquid object is removed. 

[0108]It can apply by publicly known methods, such as solvent coating or melt extruding coating, 
a coloring matter receiving layer, i.e., DRL, for ink jet image formation. The coat of 0.1-10 
micrometers of the above DRL is preferably carried out on tangent line by thickness within the 
limits of 0.5-5 micrometers. There is publicly known combination of a large number useful as a 
coloring matter receiving layer. The main requirements are that DRL is ink and conformity which 
form a picture so that a desirable color gamut and the depth of shade may be obtained. If a drop 
of ink passes DRL, coloring matter is held in DRL, or mordanting processing is carried out within 
DRL, and on the other hand, a solvent of ink will pass DRL freely and will be promptly absorbed 
by tangent line. The coat of the compound of DRL is preferably carried out from water, and it 
shows sufficient adhesive property to tangent line, and can control surface gloss easily. 
[0109]For example, U.S. Pat. No. 4,879,166, Misuda and others, 5,264,275, 5,104,730, 4,879,166, 
and the Japan patent No. 1,095,091, In 2,276,671 , 2,276,670, 4,267,180, 5,024,335, and 5,016,517 
each specification, A DRL compound of a water base containing a mixture of pseudo — boehmite 
(pseudo-boehmite) and specific water soluble resin is indicated. In U.S. Pat. No. 4,903,040, 
4,930,041, 5,084,338, 5,126,194, 5,126,195, and a 5,147,717 specification Light, A DRL compound 
of a water base which contains a mixture of vinyl-pyrrolidone polymers and specific water 
dispersibility, and/or water soluble polyester with other polymers and additives is indicated. In 
U.S. Pat. No. 4,857,386 and 5,102,727, Butters and others is indicating an ink absorption resin 
layer containing a mixture of vinyl-pyrrolidone polymers, an acrylic, or methacrylic polymers. In 
U.S. Pat. No. 5,194,317, Sato and others is indicating a DRL compound in which a water coat of 
a poly (vinyl alcohol) base is possible in U.S. Pat. No. 5,059,983, Higuma and others. Igbal is 
indicating a DRL compound of a water base containing the vinyl copolymers over which a bridge 
is constructed later in the U.S. No. 5,208,092. these examples — in addition, although there is a 
DRL compound of others which satisfy requirements of DRL primary [ above-mentioned ] and 
secondary which is publicly known or is considered, these are all in pneuma of this invention, 
and within the limits. 

[01 10]Desirable DRL is 0.1-10-micrometer DRL by which a coat is carried out to alumoxane 
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(alumoxane) of the amount part of five as poly (vinyl pyrrolidone) aquosity dispersion liquid of 
the amount part of five. A surface-active agent; dye mordant; antioxidant;UV absorption 
compound which adjusts surface tension of coating which DRL improves the homogeneity of 
the flatting; surface for controlling gloss, friction, and/or anti-fingerprint property, and is dried; 
light stabilizer etc. may be contained in various kinds of levels and quantity. 
[01 1 1]Since it attains the purpose of this invention, it can be used successfully, but as for the 
above-mentioned ink accepting element, it is desirable to perform overcoat to DRL in order to 
improve the endurance of an element in which a picture was formed. After a front stirrup by 
which a picture is formed in an element as for such overcoat is formed, it can be applied to DRL. 
For example, DRL can carry out the opah coat of the ink in an ink permeability layer passed 
freely. This kind of layer is indicated to U.S. Pat. No. 4,686,1 18, 5,027,131, and 5,102,717. Or 
overcoat may be added after a picture is formed in an element. A publicly known laminated film 
and a laminating device can use all for this purpose. Ink used for the above-mentioned image 
formation method is publicly known, and combination of the ink is closely connected with a 
specific method, i.e., a continuous magnetization method, a piezo-electric method, or a thermal 
method in many cases. Therefore, ink contains a solvent of quantity which reaches far and wide 
and differs, and combination, colorant, a preservative, a surface-active agent, a wetting agent, 
etc. according to the specific ink method. Ink desirable although it is used combining an image 
recording element of this invention is ink of a water base, for example, in order to use it with a 
Hewlett-Packard DeskWriter 560C printer, there is ink sold now. However, another mode of the 
above-mentioned image formation record element currently produced so that it may use for the 
predetermined ink recording method or a predetermined commercial vender with specific ink is 
contained within the limits of this invention. 

[0112]This invention relates to a silver halide photograph element which can demonstrate 
performance which was excellent when exposed by the electronic printing method or the usual 
optical printing method. The electronic printing method a radiant ray susceptibility silver halide 
emulsion layer of a record element, At least, in a maximum of 100 microseconds, in pixel unit 
mode, it is a method including exposing and the silver halide emulsion layer contains the 
above-mentioned silver halide particle in chemical rays of 10 " 7 J/m 2 (10 " 4 erg / cm 2 ). The 
conventional optical printing method A radiant ray silver halide emulsion layer of a record 
element At least, in chemical rays of 10 " 7 J/m 2 (10 " 4 erg / cm 2 ), for 10 " 3 - 300 seconds, it is a 
method including exposing in imagewise mode, and the silver halide emulsion layer contains the 
above-mentioned silver halide particle. 

[0113]A radiation sensitive emulsion containing the following silver halide particles is used for 
this invention of a desirable mode. Namely, the silver halide particle contains a chloride which 
exceeds 50-mol % to (a) silver, (b) Surface area exceeding 50% of surface area of them is given 
by {100} crystal faces, And it has a center section containing two dopants chosen so that 95 to 
99% of the whole (c) silver might be occupied and the following requirements for a class of each 
might be satisfied, and the above-mentioned requirements for a class are :(i) following formula 
CDs. : [ML 6 ] n (I) 

(Among a formula, n is zero, -1, -2, -3, or -4,;M is polyvalent metal ion of a fullness frontier 
orbital other than iridium, and; and L 6 express a bridging ligand which can be chosen 
independently.) however, at least four in these ligands being an anion ligand, and. a ligand in 
these ligands whose electronegativity of at least one is higher than a cyano ligand or a cyano 
ligand — it is — it is an iridium coordinated complex containing a filling ligand of 6 coordination 
metal complex; and a (ii) thiazole, or a substitution thiazole. 
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[01 1 4]This invention relates to a photographic recording element containing a base material and 
at least one photosensitive silver halide emulsion layer containing the above-mentioned silver 
halide particle. It was discovered by completely surprising thing that combining dopant (i) and (ii) 
can lessen reciprocity law failure greatly from a case of only one of dopants. Although it is 
unexpected, the combination of dopant (i) and (ii) can make reciprocity law failure small over the 
mere addition sum total attained when using both dopant class by itself. It is not carried out in 
a report or suggestion before this invention that combination of dopant (i) and (ii) can lessen 
reciprocity law failure greatly in high illumination especially in short-time exposure. Although it 
is unexpected, Even if combination of dopant (i) and (ii) attains a high illumination reciprocity law 
by iridium of a comparatively low level and the conventional gelatin deflocculant (for example, 
things other than a gelatin deflocculant of low methionine) is used for it, a reciprocity law of high 
illumination and low illumination is improved. 

[01 1 5]It is changeable into increasing a throughput of a digital color-print picture without 
artifact substantially, synchronizing each pixel with digital data and order from an image 
processor, and exposing an advantage of this invention for a desirable actual use. 
[01 16]In one mode, this invention improves the electronic printing method. When it states 
concretely, this invention is one mode and a radiant ray susceptibility silver halide emulsion 
layer of a record element, It is related with the electronic printing method which includes 
exposing in the mode of a pixel unit in 100 microseconds in chemical rays of 10 " 7 J/m 2 (10 " 4 erg 
/ cm 2 ) at least. This invention realizes an improvement of reciprocity law failure by choosing a 
radiant ray susceptibility silver halide emulsion layer. Although especially a specific mode of this 
invention is related with an electronic print, an emulsion of this invention and use of an element 
are not limited to such a specific mode, but it is thought especially that an emulsion and an 
element of this invention are suitable also for the conventional optical print enough. 
[01 17](a) Contain a chloride which exceeds 50-mol % to silver, and and a 6 ligand complex 
dopant of Class (b) (i), As opposed to a silver halide particle which has the surface area 
exceeding 50% provided by {100} crystal faces by combining with an iridium complex dopant 
containing a ligand of a thiazole of class (ii), or a substitution thiazole, and using **, It was 
discovered although it was that it is unexpected that reciprocity law performance is improved 
intentionally. An improvement of the above-mentioned reciprocity law is obtained to a silver 
halide particle which uses the conventional gelatin deflocculant unlike an improvement of 
contrast to which combination of a dopant indicated to U.S. Pat. No. 5,783,373 and 5,783,378 is 
stated. In a method of the above-mentioned United States patent, it is necessary to use a 
gelatin deflocculant of low methionine as considered by the specification, and and these patents, 
Concentration of methionine says that it is preferred to restrict concentration of a gelatin 
deflocculant which exceeds g in 30 micro mol /to less than 1% of concentration of all the 
deflocculants used. In a specific mode of this invention, therefore, the conventional gelatin of 
significant concentration (namely, concentration higher than 1 mass % of all the deflocculants). 
Especially a thing for which (for example, gelatin which contains methionine of 30 micromole 
even if small perg) is used as a gelatin deflocculant for silver halide particles of an emulsion of 
this invention is considered. In a desirable mode of this invention, even if small perg, a gelatin 
deflocculant which does 50 mass % content of gelatin containing methionine of 30 micromole at 
least is used. It is because it is often desirable to limit concentration of low 
MECHIONNINZERACHI which is used and which oxidized for a reason for a price and specific 
performance. 

[01 18] It is a specific desirable gestalt of this invention, and is a following formula. : [ML J n 
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(among a formula, n is zero, -2, -3, or -4, and;M is fullness frontier orbital polyvalent metal ion 
other than iridium, and) They are Fe +2 , Ru +2 , Os +2 , Co* 3 , Rh +3 , Pd +4 , or Pt +4 preferably, It is the ion 
of iron, a ruthenium, or osmium more preferably, and is ruthenium ion most preferably, and;L 6 
expresses six bridging ligands which can be chosen independently. However, at least four are a 
ligand of an anion among these ligands, the inside of these ligands — a ligand whose 
electronegativity of at least one (it is [ at least three and ] at least four preferably that it is the 
optimal) is higher than a cyano ligand or a cyano ligand — it is — it considers using a 
sixcoordinate complex dopant of class (i) to fill. The remaining ligand can be chosen from 
various kinds of bridging ligands of other containing an AKUO ligand, a halide ligand (especially 
fluoride, a chloride, a bromide, and an iodide), a cyanate ligand, a thiocyanate ligand, a 
selenocyanate ligand, an tellurocyanate ligand, and an azide ligand. Especially a 6 coordination 
transition metal complex of class (i) containing six cyano ligands is preferred. 
[01 19]An example of a sixcoordinate complex of class (i) especially a thing made for high 
chloride particles to contain is considered to be, U.S. Pat. No. 5,503,970 [ of Olm and others ]; 
— U.S. Pat. No. 5,494,789 of Daubendiek and others, and 5,503,971; — U.S. Pat. No. 4,945,035 
[ of Keevert and others ]; — No. [ of Murakami and others ] Japan patent application common 
2-249588;. And it is illustrated by research disclosure and the item 36736. An organic ligand of 
useful neutrality and an anion of a sixcoordinate complex of a class (ii) dopant is indicated by 
U.S. Pat. No. 5,360,712 of Olm and others, and U.S. Pat. No. 5,462,849 of Kuromoto and others. 
[0120]As for a dopant of class (i), although it is after at least 50% (most preferably 75% and the 
optimal 80%) of silver precipitates, before precipitation of a center section of particles is 
completed, introducing into high chloride particles is preferred. As for a dopant of class (i), it is 
preferred to introduce, before 98% of silver (the optimal 90% [ Most preferably 95% ]) 
precipitates. When a particulate structure which precipitated thoroughly is described, a dopant 
of class (i), At least 50% of silver (the optimal 80% [ Most preferably 75% ]) is surrounded 
preferably, And the silver exists in an inner shell field which is further located in central one, 
occupies all the center sections (99% of silver) of a silver halide which forms high chloride 
particles, occupies 95% most preferably, and occupies 90% the optimal. A dopant of class (i) may 
be distributed over the whole inner shell field which appointed a boundary previously, or may be 
added as one or more bands in this inner shell field. 

[0121]A class (i) dopant can be used by the usual useful concentration. Desirable density 
ranges are 10 " 8 - 10 3 mol / silver mol, and are the ranges of 10 " 6 - a 5x10 " 4 mol / silver mol 
most preferably. 

[0122]A dopant of class (i) is illustrated concretely below. 

(i-1) [Fe(CN) J - 4 (i-2) [Ru(CN) J " 4 (i-3) [Os(CN) 6 ] " 4 (i-4) [Rh(CN) J " 3 (i-5). [Co(CN) J ~ 3 (i-6). 
[Fe(pyrazine) (CN) J " 4 (i-7) [RuCI(CN) J ~ 4 (i-8) [OsBr(CN) 5 ] " 4 (i-9) [RhF(CN) J " 3 (MO). 
[In(NCS) J " 3 (HI). [FeCO(CN) J " 3 (i-1 2). [RuF 2 . (CN) 4 ]" 4 (i-1 3). [OsCI 2 . (CN) J' 4 (i-1 4). [Rhl 2 . 
(CN) 4 P (i-1 5). [Ga(NCS) 6 ] [Ru(CN) 5 (OCN)] " 4 (i-1 7) " 3 (i-16) [Ru(CN) 5 (N 3 )] " 4 (i-18) [Os(CN) 5 
(.) SCN]' 4 (i-1 9) [Rh(CN) 5 (SeCN)] " 3 (i-20) [Os(CN) Cl 5 ] " 4 (i-21) [Fe(CN) 3 CI 3 ] " 3 (i-22). [Ru(CO) 
2 (CN) J " 1 [0123]When a class (i) dopant has a negative net electric charge, it is understood as 
this dopant meeting with a counter ion, if it is added by reaction vessel while precipitation is 
performed. This counter ion is not so important. It is because this counter ion dissociates as ion 
from a dopant and is not incorporated in particles in a solution. There are ammonium ion, alkali 
metal ion, etc. as a usual counter ion in which it is known that it is completely [ as a sediment of 
a silver halide ] conformity. It is clear that the same comment is applied to a dopant of class (ii) 
described below separately. 
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[0124]A class (ii) dopant is an iridium coordinated complex containing at least two thiazole 
ligands or a substitution thiazole ligand. By prudent scientific inquiry. A 6 halo coordinated 
complex of a group VIII a deep electron trap. Building is clear (R. S.). Eachus, R. E. Graves, and 
M. T. 69 J.Chem.Phys. 4580-4587-page 1978 and Physica StatusSolidi A of Olm, 429-437-57 
page 1980;, and R. S. Eachus and M. T. It is explained in Olm, Annu. Rep. Prog. Chem. Sect. C. 
phys.Chem. 83, and 3-48-3 page 1986. It is thought that a dopant of class (ii) used for carrying 
out this invention builds such a deep electron trap. The thiazole ligand may be replaced by a 
substituent permissible as a photograph which does not block a nest to a silver halide particle of 
the dopant. As a typical substituent, there being low-grade alkyl (for example, alkyl group which 
has 1-4 carbon atoms), and speaking concretely, there being methyl. An example of a 
substitution thiazole ligand which can be used by this invention is 5-methylthiazole. A class (ii) 
dopant is an iridium coordinated complex which has a ligand whose degree of electropositivity is 
higher than a cyano ligand respectively preferably. It is a desirable gestalt concretely and a 
ligand of a non-thiazole of others of a coordinated complex or an unsubstituted thiazole which 
forms a class (ii) dopant is a halide ligand. 

[0125]Choosing a class (ii) dopant from coordinated complexes containing an organic ligand 
currently indicated by U.S. Pat. No. 5,360,712 of Olm and others, U.S. Pat. No. 5,457,021 of Olm 
and others, and U.S. Pat. No. 5,462,849 of Kuromoto and others is considered concretely. 
[0126]With a desirable gestalt, it is considered as a dopant of class (ii), and is following formula 
(II). : [IrL 1 6 ] n ' (among a formula, n' is zero, -1, -2, -3, or -4, and; and L 1 6 express six bridging 
ligands which can be chosen independently.) However, at least four in these ligands are an anion 
ligand, these ligands have the degree of electropositivity higher than an each cyano ligand, and 
at least one of these ligands contains a ligand of a thiazole or a substitution thiazole — **** — 
it aims at using a sixcoordinate complex to fill. It is a desirable gestalt concretely and at least 
four of these ligands are the ligands of halogenides, such as a ligand of a chloride or a bromide. 
[0127]Although a class (ii) dopant is after at least 50% of silver (the optimal 90% [ Most 
preferably 85% ]) precipitates, before precipitation of a center section of particles is completed, 
introducing into high chloride particles is preferred. As for a class (ii) dopant, it is preferred to 
introduce, before 99% of silver (the optimal 95% [ Most preferably 97% ]) precipitates. When a 
particulate structure which precipitated thoroughly is described, a dopant of class (ii), 
preferably, at least 50% of silver (the optimal 90% [ Most preferably 85% ]), [ surround and ] It is 
preferred to exist in an inner shell field which the silver is further located in central one, 
occupies all the center sections (99% of silver) of a silver halide which forms high chloride 
particles, and occupies 97% most preferably, and occupies 95% the optimal. A dopant of class (ii) 
may be distributed over the whole inner shell field which appointed a boundary previously, or 
can also be added as one or more bands in an inner shell field. 

[0128]A dopant of class (ii) can be used by the usual useful concentration. Desirable density 
ranges are 10 9 - 10 4 mol / silver mol. As for iridium, it is most preferred to use it in a density 
range of 10 8 - 10 5 mol / silver mol. 
[0129]The example of a class (ii) dopant is as follows. 

(ii-1) [IrCI 5 (thiazole)] " 2 (ii-2) [IrCI 4 (thiazole) 2 ] " 1 (ii-3) [IrBr 5 (thiazole)] ~ 2 (ii-4). [IrBr 4 . (Thiazole) 
2 ]~ 1 (ii-5). [IrCI 5 (5-methylthiazole)] " 2 (ii-6) [IrCI 4 (5-methylthiazole) 2 ] ~ 1 (iK7) [IrBr 5 
(5-methylthiazole)] " 2 (ii-8). [IrBr 4 (5-methylthiazole) 2 ] " 1 [0130]When a dopant of class (ii) and 
an OsCi 5 (NO) dopant were together put on one desirable side of this invention in a layer which 
uses a magenta-coloring-matter generation coupler, it was found out that a desirable result is 
obtained. The emulsion in which an advantage of this invention is shown can change and realize 
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precipitation of the conventional high chloride silver halide particle which mainly (> 50%) has 
{100} crystal faces by using combination of a dopant of class (i) and (ii) as mentioned above. 
[0131]A silver halide particle which precipitated contains a chloride which exceeds 50-mol % to 
silver. The particle contains at least 90-mol% of a chloride in at least 70% of chloride, and 
optimum preferably to silver, an iodide existing to the solubility limit in particles, and receiving 
silver under a general precipitation condition in iodine-silver-chloride particles — about 
1 1-mol % it contains. Iodides are most photograph uses and are restricted by less than [ 2 
mol % ] most preferably [ it is desirable and ] by less than [ 5 mol % ] to silver. 
[0132]Silver bromide and silver chloride are mixed by all the ratios. Therefore, a portion to 
50-mol% of all the halogenides which a chloride and an iodide do not occupy may be a bromide. 
Although a color reflection print (namely, color photographic paper) uses a bromide, generally it 
is restricted by less than [ 10 mol % ] to silver, and an iodide is restricted by less than [ 1 mol % ] 
to silver. 

[0133]With a gestalt used widely, high chloride particles precipitate and generate particles 
which have cubical particles, i.e., a principal plane of {100}, and a neighborhood with equal length. 
Actually, by aging operation, it usually becomes round, so that there are a neighborhood and an 
angle of particles. However, except for the bottom of an extreme aging condition, {100} crystal 
faces occupy not less than 50% substantially [ total surface area / of particles ]. 
[01 34]1 4 face-piece particles of a high chloride are modification of a cubic particle. These 
particles have six {100} crystal faces and eight {111} crystal faces. I hear that {100} crystal faces 
occupy area exceeding 50% of the total surface area, and particles of 14 face pieces are 
contained in the purpose of this invention. 

[0135]Although it is usual plaque TISU for incorporating an iodide into high chloride particles 
used for color photographic paper to avoid, or to make it into the minimum, Providing a 
photographic speed of a level with exceptional iodine-silver-chloride particles which have {100} 
crystal faces and have one or more {111} sides depending on the case was observed recently. 
By 0.05-3.0-mol% of whole concentration, it is built into these emulsions by iodide to silver, and 
and the particle, Surface husks thicker than 50 A which do not contain an iodide substantially, 
and a core which occupies at least 55% of the whole silver are surrounded, and it has an inner 
shell which has the maximum iodide concentration. Such a particulate structure is explained to 
EPO0718th of Chen and others, and No. 679. 

[0136]In other improved gestalten, high chloride particles can take a gestalt of tabular particles 
which have the {100} principal surfaces. An emulsion of desirable high chloride {100} monotonous 
particles is an emulsion in which tabular particles occupy at least 70% of project areas (most 
preferably at least 90%) of all the particles. An average aspect ratio of a desirable high chloride 
{1 00} tabular-particles emulsion is at least 5 (most desirable at least >8). Generally, thickness of 
tabular particles is smaller than 0.3 micrometer, and is preferably smaller than 0.07 micrometer 
from 0.2 micrometer small and the optimal. A high chloride {100} tabular-particles emulsion and 
its manufacturing method, It is indicated by U.S. Pat. No. 5,264,337 of Maskasky, 5,292,632 and 
U.S. Pat. No. 5,320,938 of House and others, U.S. Pat. No. 5,314,798 of Brust and others, and 
U.S. Pat. No. 5,413,904. 

[0137]In order to settle high chloride particles which mainly have {100} crystal faces combining 
a dopant of above class (i) and class (ii) and to adapt them to a desired image formation use, 
after adding the usual additive agent suitable for an emulsion, chemical sensitization and 
spectral sensitization can be performed with the convenient usual gestalt. These usual features 
are explained to the above-mentioned research disclosure and a paragraph of especially the 
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following of the item 38957. 

[01 38]III. Washing of an emulsion; 

IV. Chemical sensitization; 

V. Spectral sensitization and desensitization; 

VII. A fogging inhibitor and stabilizer; 

VIII. An absorbent and dispersion agent; 

IX. Coating and physical property change additive; and X. A dye image formation agent and 
modifier [0139]Less than 1% of silver halide of some additions is introduced to the whole silver, 
and it can make it possible to perform chemical sensitization easily generally. It is also known 
that a silver halide will be made to deposit on a part to which host particles were chosen in 
epitaxial, and the sensitivity can be increased. For example, high chloride {100} tabular particles 
which have corner epitaxy are explained to U.S. Pat. No. 5,275,930 of Maskasky. In order to 
perform clear boundary demarcation, a term "silver halide particle' 7 is used for including silver 
required to form particles of a time of last {100} crystal face of particles being formed when 
using by this application. A silver halide deposited after not being located on {100} crystal faces 
which occupy at least 50% of surface area of particles, and which were formed previously is 
excepted when determining silver of the whole which forms a silver halide particle. Therefore, 
although silver which produces selected part epitaxy is not a portion of a silver halide particle, a 
silver halide which accumulates and provides the last {100} crystal faces of particles is 
contained in silver of the whole which forms particles even when a presentation differs from a 
silver halide which precipitated previously greatly. 

[0140]A record element which can consider a case where it uses for an electrostatic printing 
method of one mode of this invention, in the easiest gestalt considered, research disclosure, 
the item 38957, and XVI although indicated to a "base material" — the usual base material 
[ like ] top for photographs — a coat — It can consist of a single emulsion layer which fills the 
**** above-mentioned emulsion explanation. In one desirable gestalt, a base material is white 
reflection supporting, for example, whether reflective paints are included and a carried 
photographic paper base material, or film support. In order to see a printing picture using lighting 
placed behind a base material, it is preferred to use a translucent white base material like 
Duratrans™ or a Duralear™ base material, for example. 

[0141]Although an image dye generation coupler is contained in an element, there is a coupler 
which reacts to an oxidized color development chief remedy, for example, and generates a cyan 
pigment. A patent and a publication typical about these couplers, for example, U.S. Pat. No. 
2,367,531, 2,423,730, 2,474,293, 2,772,162, 2,895,826, 3,002,836, 3,034,892, It is indicated to 
3,041,236, 4,883,746 and AgfaMitteilungen, and "FarbKuppler-Eine Literature Ubersicht" 
announced in III volume 156-175-page 1961. Preferably, these couplers are phenols and 
naphthols which react to an oxidized color development chief remedy, and generate a cyan 
pigment. A cyan coupler written in European patent No. 491,197, 544,322, 556,700, 556,777, 
565,096, 570,006, and 574,948 each specification, for example is also preferred. 
[0142]A general cyan coupler is expressed with a following formula. 
[0143] 
[Formula 1] 



JP200M33933A 31 




v 7 >.-2 



[0144]Among the above-mentioned formula, express hydrogen or a substituent respectively,;R 2 
expresses a substituent, and;R 3 , R 4 , and R 7 R lf R 5 , and R 8 respectively, An electron withdrawing 
group is expressed and the Hammett's substituent constant sigma para is 0.2 or more, and. The 
sum total of sigma para value of R 3 and R 4 is 0.65 or more,;R 6 expresses the electron withdrawing 
group whose substituent constant sigma para of Hammett is 0.35g or more, and;X hydrogen or a 
coupling leaving group. It expresses, and^ expresses nonmetallic atoms required to form 6 
member heterocycle of the nitrogen content which has at least one dissociable group,;Z 2 
expresses -C(R 7 ) = and -N= and;, Z 3 , and Z 4 express -C(R 8 ) = and -N= respectively. 
[0145]"NB coupler" used in order to attain the purpose of this invention, Coupling is carried out 
to 4-amino-3-methyl-N-Etal N-(2-methanesulfon amide ethyl) aniline sesquisulfate 
HIDORETO of a developing agent, The left bandwidth (LBW) of the absorption spectrum when 
"spin coating" of the 3%w/v solution which dissolved coloring matter in sebacic acid di-n-butyl 
of a solvent is carried out, It is a coloring-matter-generating coupler which can generate 
coloring matter smaller at least 5 nm than LBW in the case of a 3%w/v solution which dissolved 
the same coloring matter in acetonitrile. LBW of a spectral curve of coloring matter is the 
distance between left-hand side of a spectral curve, and wavelength of the maximal absorption 
measured by one half of concentration of the maximum. 

[0146]A sample of "spin coating" prepares first a solution (3%w/v) which dissolved in 
SEBESHIN acid di-n-butyl of coloring matter and a solvent, and is produced. When coloring 
matter does not dissolve, it can dissolve by adding some methylene chlorides. Filter the solution, 
next the solution 0.1 - 0.2mL are applied to a transparent polyethylene terephthalate base 
material (4 cm x 4 cm of **** s ), Subsequently, spin is carried out by 4,000RPM using spin 
coating apparatus and Model No. EC101 (it can obtain from Headway Research Inc. of the Texas 
[ U.S. ] Garland whereabouts). Subsequently, a transmission spectrum of a coloring matter 
sample prepared by doing in this way is recorded. 

[0147]LBW of an absorption spectrum when spin coating is performed desirable "NB coupler" 
within sebacic acid n-butyl, Coloring matter small at least 25 nm smaller at least 15 nm than 
LBW of the same coloring matter of the 3% solution (w/v) which dissolved in acrylonitrile and 
desirable is generated. 

[0148]ln this invention, useful cyan pigment generation "NB coupler" is expressed in a desirable 
mode by following formula (IA). 
[0149] 
[Formula 2] 
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KCONH 




hcor:' 



(IA) 



[0150]Among a formula, R' and R" are the substituents chosen so that a coupler might be a "NB 
coupler" which this application defined, and; and Z are the bases which can be made to separate 
by the reaction of a hydrogen atom or a coupler, and the oxidized color development chief 



[0151]The coupler expressed with a formula (IA) is a cyan coupler of the 2,5-diamide phenol in 
which substituent R' and R" are independently chosen from desirable un-replacing or replaced 
alkyl, aryl, and basis of amino ** alkoxy **** heterocycle. "NB coupler" is expressed in a still 
more desirable mode by following formula (I). 



[0153]the inside of a formula, and R — "and R m — un-replacing — or it being independently 
chosen from the replaced alkyl, aryl, and an amino ** alkoxy **** heterocycle group, and; and Z 
being the same as said definition, and independently^ and R 2 , hydrogen or un-replacing or 
— it is the replaced alkyl kill group — ; — and generally, R" is alkyl, amino ** is an aryl group, 
and a phenyl group is preferred. R'" is 5 which contains desirably one or more hetero atoms 
chosen from an alkyl group, an aryl group or nitrogen, oxygen, and sulfur - 10 member 
heterocycle, and, in addition, this ring group may be replaced also in un-replacing. 
[0154]The coupler expressed with a desirable mode by formula (I), The 5-amide portion is the 
2,5-diaminophenol which is the amide of the carboxylic acid replaced by the specific sulfone 
group (-S0 2 ~) in alpha position, for example, is indicated to U.S. Pat. No. 5,686,235. The sulfone 
portion is the alkyl sulfone or heterocyclic sulfone replaced or replaced, or is aryl sulfone by 
which the position of meta and/or Para is replaced especially preferably. 

[0155]In a coupler which has the above-mentioned structure expressed with formula (I) or (IA). 
Cyan pigment generation "NB coupler" which generates image dye which has a pigment color 
phase cut very sharply is included in the short wavelength side of an absorption curve which 
has the absorption maximum (lambda max ) which shifts in **** and is generally within the limits of 
620-645 nm, and these couplers, It is suitable ideal for making reappearance of a color excellent 
in color picture photographic paper, and chroma saturation of a high color generate. 
[0156]When formula (I) is described, R, and R 2 , It is the alkyl group for which it has especially 



remedy. 



[0152] 
[Formula 3] 



OH 




(I) 



JP200M33933A 33 

preferably hydrogen or 1-24 carbon atoms [ 1-10 ] independently and which was replaced or 
replaced, A suitable thing is, an alkyl group, for example, a trifluoromethyl group, which were 
replaced with methyl, ethyl, n-propyl, isopropyl, butyl, a decyl group or one or more fluoride, 
chlorine, or a bromine atom, at least one side being a hydrogen atom among and R 2 , and 
suitable one, When only one side of and R 2 is a hydrogen atom, a direction where and R 2 
remained is an alkyl group which has 1-4 carbon atoms preferably, carries out owner Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. of the 1-3 carbon atoms more preferably, and 
has two carbon atoms desirably. 

[0157]When using it a term "alkyl" through the whole specification of this application, unless it 
is refused in particular, An alkyl group of a straight chain of an unsaturation or saturation 
containing alkenyl or a branched chain is meant, and an aralkyl and a cyclic alkyl group 
containing cyclo alkenyl which has 3-8 carbon atoms are contained, and condensation aryl is 
contained especially in a term "aryl." 

[0158]In formula (I), R" is 5 containing one or more hetero atoms chosen from amino ** alkyl or 
an aryl group replaced or replaced or nitrogen, oxygen, and sulfur - 10 member heterocycle 
appropriately. This ring is whether it has replaced and the phenyl group which had not replaced 
more suitable one or was replaced, although replaced. 

[0159]As an example of a suitable substituent of this aryl or a heterocyclic ring, Cyano, chloro, 
fluoro, bromo, iodo, alkyl, or aryl carbonyl, Alkyl or BURI roux oxycarbonyl, carvone amide, Alkyl 
or aryl carvone amide, alkyl, or aryl sulfonyl, Alkyl or aryl sulfonyloxy, alkyl, or aryl oxysulfonyl, 
Alkyl or an aryl sulfoxide, alkyl, or aryl sulfamoyl, There is alkyl or an aryl sulfonamide, aryl, alkyl, 
alkoxy ** aryloxy, nitro, alkyl or aryl ureido and alkyl, or an aryl carbamoyl group, and each of 
these bases may be replaced further. A desirable basis is halogen, cyano, alkoxy carbonyl, alkyl 
sulfamoyl, an alkyl sulfonamide, alkyl sulfonyl, carbamoyl, alkyl carbamoyl, or alkyl carvone amide. 
Appropriately, R" is 4-chlorophenyl, 3,4-di-chlorophenyl, 3,4-difluorophenyl, 4-cyanophenyl, 
3-chloro-4-cyanophenyl, pentafluorophenyl, 3-, or 4-sulfonamide phenyl group. 
[0160]In formula (I), when R'" is alkyl, R'" is not replaced or may be replaced by substituents, 
such as halogen or ARUKOKISHI. It may be replaced when R'" is aryl or heterocycle. As for it, it 
is desirable not to replace an alpha position by a sulfonyl group. 

[0161]When R'" is a phenyl group, in formula (I) Halogen, Un-replacing And or alkyl, alkoxy ** 
aryloxy which were replaced, An acyloxy, acylamino, alkyl, or aryl sulfonyloxy, Alkyl or aryl 
sulfamoyl, alkyl, or aryl sulfamoylamino, Alkyl or an aryl sulfonamide, alkyl, or aryl ureido, A 
meta-position and/or a para position may be replaced by 1-3 substituents independently 
chosen from a group which consists of alkyl or aryl oxycarbonyl, alkyl or aryl oxy carbonyl amino 
and alkyl, or an aryl carbamoyl group. 

[0162]Especially each substituent An alkyl group, for example, methyl, t-butyl, heptyl, Dodecyl, 
pentadecyl, octadecyl, or 1 ,1 ,2,2-tetramethyl propyl; An alkoxy group, For example, methoxy, 
t-butoxy, octyloxy, dodecyloxy, Tetradecyloxy, hexadecyloxy, or octadecyloxy; An aryloxy 
group, For example, phenoxy, 4-t-butylphenoxy, or 4-dodecyl-phenoxy; Alkyl or an aryl acyloxy 
group, For example, acetoxy or dodecano yloxy; Alkyl or an aryl acylamino group, For example, 
an acetamide, hexadecanamide, or benzamide; Alkyl or an aryl sulfonyl group, For example, 
methyl-sulfonyloxy, dodecyl sulfonyloxy, or 4-methylphenyl sulfonyloxy; Alkyl or an aryl 
sulfamoyl group, For example, N-butyl sulfamoyl or N-4-t-buthylphenyl sulfamoyl; Alkyl or an 
aryl sulfamoylamino group, For example, N-butyl-sulfamoylamino or N-4-t-buthylphenyl 
sulfamoyl amino; Alkyl or an aryl sulfonamide group, For example, a methane-sulfonamide, a 
hexadecanesulfonamide, or 4-chlorophenyl sulfonamide; Alkyl or an aryl ureido group, For 
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example, methyl ureido or phenyl ureido; Alkoxy ****** An aryloxy carbonyl group, For example, 
carbomethoxy or phenoxycarbonyl; Alkoxy ****** An aryloxy carbonylamino group, For 
example, methoxycarbonylamino or phenoxycarbonylamino; Alkyl or an aryl carbamoyl group, 
For example, N-butylcarbamoyl or N-methyl-N-dodecylcarbamoyl;, a perfluoro-alkyl group, for 
example, trifluoromethyl, or heptafluoro propyl may be sufficient. 

[0163]What has 1-30 carbon atoms is suitable for the above-mentioned substituent, and it has 
8-20 aliphatic carbon atoms more preferably. An alkyl group in which a desirable substituent 
has 12-18 aliphatic carbon atoms, For example, they are alkoxy group which has dodecyl, 
pentadecyl, or octadecyl; or 8-18 aliphatic carbon atoms, for example, dodecyloxy, and 
hexadecyloxy;, halogen, for example, meta, or chloro group [ of Para ];, carboxy;, or a 
sulfonamide. Each of these bases contains interruption hetero atoms, such as oxygen, for 
example, can generate polyalkylene oxide. 

[01 64]A basis from which Z is separated in formula (I) or (IA) by the reaction of a hydrogen atom 
or a coupler, and an oxidized color development chief remedy, that is, it is the basis known for a 
field of photograph art as a "coupling leaving group", and it is hydrogen, chloro, fluoro, replaced 
aryloxy, or mercaptotetrazole preferably, and they are hydrogen or chloro much more preferably. 
[0165]It is determined whether, therefore, the chemical equivalent nature of a coupler, i.e., a 
coupler, is a coupler of a 2-Eq coupler or 4-equivalent nothing with such a basis, and the 
specific character can change the reactivity of a coupler. Such a basis can act advantageously 
by functioning coloring matter generating, regulation of a pigment color phase, acceleration of 
development, acceleration of inhibition and bleaching or inhibition, promotion of an electronic 
transition, correction of a color, etc., after a coupler is emitted to a layer by which the coat is 
carried out, or other layers of a photographic recording material from a coupler. 
[01 66]In a typical class of such a coupling leaving group. For example, halogen, alkoxy ** aryloxy, 
heterocyclyl oxy, sulfonyloxy, an acyloxy, acyl, a heterocyclyl sulfonamide, heterocyclyl thio, 
benzothiazolyl, phosphonyl oxy, alkylthio, arylthio, and arylazo are contained. These coupling 
leaving groups are known for the technical field concerned, and For example, U.S. Pat. No. 
2,455,169, 3,227,551, 3,432,521, 3,467,563, 3,617,291, 3,880,661, 4,052,212, and 4,134,766; The 
British patent and the British patent application public presentation No. 1,466,728, the [ No. 
1 ,531 ,927, No. 1 ,533,039, and ] — the [ a 2,066, 755A item and ] — it is indicated in a 2,01 7,704A 
item. Halogen and an alkoxy **** aryloxy group are the most suitable, 
[0167]An example of a specific coupling group, - CI, -F, -Br, -SCN, -OCH 3 , -OC 6 H 5 , 
-OCH 2 C(=0) NHCH 2 CH 2 OH, -OCH 2 C(0) NHCH 2 CH 2 OCH 3 , - OCH 2 C(0) NHCH 2 CH 2 OC(=0) OCH 3 , 
-P(=0) (OC 2 H 5 ) 2 , -SCH 2 CH 2 COOH, [0168] 
[Formula 4] 
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[Formula 5] 




It comes out. 

[0169]Generally, a coupling leaving group is a chlorine atom, a hydrogen atom, or a p-methoxy 
phenoxy group. 

[0170]As for these substituents, it is indispensable to choose so that ballast of the coupler in 
the organic solvent in which the coupler is distributed, and the generated coloring matter may 
fully be carried out. This ballasting can be attained by providing one or more substituents with a 
hydrophobic substituent. Generally, ballast groups are a size which gives the insolubility over 
the sufficient umbrella and water for a color coupler component, and an organic group which has 
a configuration, in order to keep a coupler from being substantially spread from the layer by 
which the coat is carried out to the photographic element. Therefore, the combination of a 
substituent is appropriately chosen in order to meet these standards. In order to make it 
efficient, ballast has at least eight carbon atoms, and, generally usually has 10-30 carbon 
atoms. Suitable ballasting can also be attained by providing two or more bases which meet these 
standards in combination. In the desirable mode of this invention, R 1 of formula (I) is a small alkyl 
group or hydrogen. Therefore, ballast is arranged mainly as a part of other bases in these modes. 
Even if the coupling leaving group Z contains ballast, it is necessary to carry out ballast of other 
substituents in many cases. It is because Z disappears from coupling ******** and a molecule. 
Therefore, if ballast is provided as a part of bases other than Z, it is the most advantageous. 
[0171]The following examples show a coupler in which this invention is still more preferred. This 
invention should not be interpreted if limited to these examples. 
[Formula 6] 
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IC-4 



IC-5 



IC-6 



[Formula 8] 




[Formula 9] 




[Formula 10] 
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KM 3 



IC-14 



IC-15 



[Formula 1 1] 



JP2001-133933A 




IC-16 



IC-17 



IC-18 



[Formula 12] 
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IC-19 



IC-20 



IC-21 



CH 3 ^CHaCHa 



[Formula 13] 




[Formula 14] 
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1C-25 



IC-26 



IC-27 



[Formula 15] 
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IC-28 



IC-29 



IC-30 



[Formula 16] 



OH D 
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IC-31 



IC-32 



IC-33 



[Formula 1 7] 
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IC-34 



IC-35 



1C-36 



IC-37 



S0 2 C 16 H 3 3 ci 



[Formula 18] 
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IC-38 



IC-39 



IC-40 



[0172]Desirable couplers are IC-3, IC-7, IC-35, and IC-36. It is because the left bandwidth of 
these couplers is suitably narrow. 

[01 73]The coupler which reacts to the oxidized color development chief remedy, and generates 
magenta coloring matter, A following typical patent and publication, i.e., U.S. Pat. No. 2,31 1 ,082, 
2,343,703, 2,369,489, 2,600,788, 2,908,573, 3,062,653, 3,152,896, It is indicated to 3,519,429 and 
3,758,309;AgtaMitteilungen and "Farbkupper-eine Literature Ubers;cht" announced in 
126-156-3 page 1961. The pyrazolones, pyrazolo triazoles, or pyrazolo benzimidazoles which 
reacts to the oxidized color development chief remedy as such a coupler, and generates 
magenta coloring matter is preferred. Especially a desirable coupler is 1H-pyrazolo. [5, 1-c] 
-1,2,4-triazole and 1H-pyrazolo [1, 5-b] -It is 1 ,2,4-triazole. 1H-pyrazolo [5, 1-c] -The example 
of 1,2,4-triazole couplers, The British patent No. 1,247,493, 1,252,418, 1,398,979; U.S. Pat. No. 
4,443,536, It is indicated to 4,514,490, 4,540,654, 4,590,153, 4,665,015, 4,822,730, 4,945,034, 
5,017,465, and 5,023,170. 1H-pyrazolo [1, 5-b] -The example of 1 ,2,4-triazoles is indicated to 
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European patent No. 176,804, 177,765; U.S. Pat. No. 4,659,652, 5,066,575, and 5,250,400. 
[0174]The couplers of typical pyrazolo azole and a pyrazolone are expressed with a following 
formula. 



[0175] 

[Formula 19] 




V > 9 -2 



The inside of a formula, R a , and R b express H or a substituent independently,;R c is a substituent 
(preferably aryl group), and;R d is a substituent (preferably). Anilino, carvone amide, ureido, 
carbamoyl, alkoxy **. Aryloxy carbonyl, alkoxy carbonyl, or N-heterocycle group;X is hydrogen 
or a coupling leaving group, and;, Z a , Z b , and Z c are methine group [ which was replaced ], =N- 
and =C-1 or -NH- independently. However, either Z a -Z b combination or Z b -Z c combination is a 
double bond, and another side, It is a single bond and the methine group by which at least one of 
Z a , Z b , and Z c was connected to basis R b by forming some aromatic rings when Z b -Z c 
combination was a carbon-carbon double bond is expressed. 
[0176]The example of such a coupler is as follows. 
[0177] 

[Formula 20] 
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M-l 



M-2 



M-3 



M-4 



M-5 




C !5 H 3! 



[0178]The coupler which reacts to the oxidized color development chief remedy, and generates 
yellow coloring matter, The following typical patents and publications, i.e., U.S. Pat. No. 
2,298,443, 2,407,210; 2,875,057, 3,048,194, 3,265,506, 3,447,928, 3,960,570, 4,022,620, 4,443,536, 
It is indicated to "FarbKuppler-eine Literature Ubersicht" announced in 4,910,126 and 
5,340,703; and Agta Mitteilungen III volume 1 1 2-1 26-page 1 961 . Generally this kind of couplers 
are opening-and-closing keto methylene compounds. For example, a yellow coupler which is 
indicated to European patent No. 482,552, 510,535, 524,540, and 543,367; and U.S. Pat. No. 
5,238,803 is also a desirable coupler. In order to improve reappearance of a color, especially the 
coupler that provides the yellow coloring matter sharply cut off by the long wavelength side is 
preferred (for example, refer to U.S. Pat. No. 5,360,713 specification). 
[01 79]A typical desirable yellow coupler is expressed with a following formula. 
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[Formula 21] 




N Y 

H 



N "X 

H 



< xa 



•fxa 




N V 

H 



< x a - -4 



[0180]Among a formula, respectively, express a substituent, and;X is hydrogen or a coupling 
leaving group, ;Y expresses an aryl group or a heterocycle group, and;Q 3 R v R 2 , Q 1f and Q 2 with 
>N-. Express organic residue required to form a nitrogen content heterocycle group, and; and 
Q 4 , Nonmetallic atoms required to form the hydrocarbon ring of 1 member - 5 members or 3 
members - 5 member heterocycle which contain in a ring at least one hetero atom chosen from 
3 members - 5 member hydrocarbon ring or N, O, S, and P are expressed. Especially a desirable 
thing is a case where and Q 2 express an alkyl group, an aryl group, or a heterocycle group 
respectively, and R 2 expresses aryl or a tert-alkyl group. 

[0181]A desirable yellow coupler is a coupler of the general following structural formula. 
[0182] 

[Formula 22] 



Y-2 



Y-3 



Y-4 




[Formula 23] 
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Y-5 



Y-6 




[01 83]In this invention, if it does not refuse, any basis which does not destroy the characteristic 
required for the use of a photograph is contained especially in the substituent replaced on a 
molecule irrespective of whether it is replaced or it has not replaced. The term "basis" shall 
also include the replaced gestalt further at the single or multiple basis mentioned not only by 
the gestalt which is not replaced [ of the substituent ] but by this application, when using in 
order to check the substituent containing replaceable hydrogen. Appropriately, the basis is 
halogen or may be combined with the remaining portion of the molecule with the atom of carbon, 
silicon, oxygen, nitrogen, Lynn, or sulfur. There are the following as the substituent. Namely, 
halogen, for example, chlorine, bromine, or fluoride; nitro; hydroxyl; cyano; Carboxyl; or the basis 
which may be replaced further, For example, the alkyl, for example, methyl, containing the alkyl 
of a straight chain or a branched chain, Trifluoromethyl, ethyl, t-butyl, 
3-(2,4-di-t-pentylphenoxy) propyl, and tetradecyl; The alkenyl, For example, ethylene, 
2-butene; Alkoxy **, for example, methoxy, and ethoxy **. Propoxy, butoxy, 2-methoxyethoxy, 
sec-butoxy, Hexyloxy one, 2-ethylhexyloxy, tetradecyloxy, 2-(2,4-di-t-pentylphenoxy) ethoxy 
**** 2-dodecyloxy ethoxy; Aryl, For example, phenyl, 4-t-buthylphenyl, 2 and 4, 6-trimethyl 
phenyl, Naphthyl; Aryloxy, for example, phenoxy, 2-methylphenoxy, alpha- or beta-naphthyloxy 
and 4-tolyloxy; Carvone amide, For example, an acetamide, benzamide, butyramide, 
tetradecanamide, alpha-(2,4-di-t-pentyl-phenoxy) acetamide, alpha-(2,4-di-t-pentylphenoxy) 
butyramide, alpha -(3-pentadecylphenoxy)- Hexanamide, alpha 

-(4-hydroxy-3-t-butylphenoxy)- Tetradecanamide, 2-oxo pyrrolizine-1-yl, 2-oxo 5-tetradecyl 
pyrroline 1-yl, N-methyltetradecanamide, N-succinimide, N-phthalimide, 2,5-dioxo 
1-oxazolidinyl, 3-dodecyl-2,5~dioxo 1-imidazolyl, and N-acetyl-N-dodecylamino, 
Ethoxycarbonylamino, phenoxycarbonylamino, benzyloxycarbonylamino, Hexadecyloxy 
carbonylamino, 2,4-di-t-butylphenoxy carbonylamino, Phenyl carbonylamino, 
2,5-(di-t-pentylphenyl) carbonylamino, p-dodecyl-phenyl carbonylamino, p-toluyl 
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carbonylamino, N-methyl ureido, N,N-dimethyl ureido, N-methyl-N-dodecyl ureido, 
N-hexadecyl ureido, N,N-dioctadecyl ureido, N,N-dioctyl- N'-ethyl ureido, N-phenyl ureido, 
N,N-diphenyl ureido, N-phenyhN-p-toluyl ureido, N-(m-hexadecylphenyl) ureido, 
N,N-(2,5-di-t-BENCHIRU phenyl)-N'-ethyl ureido, and t-butylcarvone amide; A sulfonamide, 
For example, a methylsulfonamide, benzenesulfonamide, a p-toluyl sulfonamide, 
p-dodecylbenzene sulfonamide, N-methyltetradecylsulfonamide, N,N~dipropyl- sulfamoylamino 
hexadecylsulfonamide; sulfamoyl, for example, N-methyl sulfamoyl, N-ethyl sulfamoyl, 
N,N-dipropyl sulfamoyl, N-hexadecyl sulfamoyl, N,N-dimethyl sulfamoyl, N - [3-(dodecyloxy) 
propyl] Sulfamoyl, N - [4-(2,4-di-t-pentylphenoxy) butyl] Sulfamoyl, N-methyl-N-tetradecyl 
sulfamoyl, and N-dodecyl sulfamoyl; carbamoyl, for example, N-methylcarbamoyl, 
N,N-dibutylcarbamoyl, N-octadecylcarbamoyl, N - [4-(2,4~di-t-pentylphenoxy) butyl] 
Carbamoyl, N-methyl-N-tetradecylcarbamoyl, and N,N-dioctylcarbamoyl; Acyl, For example, 
acetyl, acetyl (2,4-di-t-amyl phenoxy), Phenoxycarbonyl, p-dodecyloxy phenoxycarbonyl, 
Carbomethoxy, butoxycarbonyl, tetradecyl oxycarbonyl, Ethoxycarbonyl, benzyloxycarbonyl, 
3-pentadecyl oxycarbonyl, and dodecyloxy carbonyl; Sulfonyl, For example, methoxy sulfonyl 
and octyloxy sulfonyl, tetradecyloxysulfonyl, 2-ethylhexyloxy sulfonyl, phenoxysulfonyl, 
2,4-di-t-pentylphenoxysulfonyl, Methylsulfonyl, octylsulfonyl, 2-ethylhexyl sulfonyl, 
Dodecylsulfonyl, hexadecylsulfonyl, phenyl slufonyl, 4-nonylphenyl sulfonyl, and p-toluyl 
sulfonyl; sulfonyloxy, for example, dodecyl sulfonyloxy, and hexadecyl sulfonyloxy; 
[0184]Sulfinyl, for example, methylsulfinyl, octylsulfinyl, 2-ethylhexyl sulfinyl, dodecylsulfinyl, 
hexadecylsulfinyl, Phenylsulfinyl, 4-nonylphenyl sulfinyl, and p-toluyl sulfinyl; Thio, For example, 
ethylthio, octylthio, benzylthio, tetradecylthio, 2-(2,4-di-t-pentylphenoxy) ethylthio, phenylthio, 

2- butoxy-5-t-octyl phenylthio and p-tolyl thio; An acyloxy, For example, acetyloxy, benzoyloxy 
one, octadecanoiloxy, p-dodecylamide benzoyloxy, N-phenylcarbamoyloxy, N-ethyl 
carbamoyloxy and cyclohexyl carbonyloxy; Amino **. For example, phenylanilino, 2-chloroanilino, 
diethylamino, dodecylamino; Imino, For example, 1 -(N-phenylimide) ethyl, N-succinimide or 

3- benzyl HIDANTOINIRU; phosphate, for example, dimethyl phosphate, and ethylbutyl 
phosphate; phosphite, for example, diethyl-, and dihexyl- phosphite; 

[0185]A heterocycle group, a heterocyclic oxy group or a heterocyclic thio group, and these 
may be replaced respectively, And 3 which consists of at least one hetero atom chosen from a 
group which consists of a carbon atom and oxygen, nitrogen, and sulfur - 7 member heterocycle 
are contained, For example, 2-furil, 2-thienyl, 2-benzo imidazolyl oxy, or 2-benzothiazolyl; they 
are quaternary ammonium, for example, triethyl ammonium,; and silyloxy, for example, 
trimethylsilyloxy. 

[0186]These substituents may be further replaced once or more by these very thing and an 
indicated substituent by request. A person skilled in the art can choose a specific substituent 
used in order to acquire the photographic property of a request used for a specific use, for 
example, there is a hydrophobic radical, a solubilization group, a protective group, a leaving 
group, or a basis that can be ****ed. Generally, although it generally has 1-36 carbon atoms up 
to 48 pieces and the above-mentioned basis and its substituent usually have few carbon atoms 
from 24 pieces, what has many numbers of carbon atoms is more nearly available according to a 
specific substituent chosen than according to this. 

[0187]As a typical substituent of a ballast group, alkyl, aryl, alkoxy **. Aryloxy, alkylthio, 
hydroxy ** halogen, alkoxy carbonyl, There are aryloxy carbonyl, carboxy, acyl, an acyloxy, 
amino ** anilino, carvone amide, carbamoyl, alkyl sulfonyl, aryl sulfonyl, a sulfonamide, and a 
sulfamoyl group, and, generally, as for these substituents, it has 1-42 carbon atoms. These 
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substituents may be replaced further. 

[0188]As stabilizer which can be used for these photographic elements, and a scavenger, 

although not limited, there are the following. 

[0189] 

[Formula 24] 




ST-2 



ST-4 



ST-6 



ST-8 



ST-10 



[Formula 25] 
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Aw* 



ST-11 



ST-12. 




ST-13 




ST-14 



QH 



ST45 



HCr^VoH 



ST-I6 



NHSOr©-0C 12 H 25 -n 



»n c lo h 21 -«^A oh ST-18 



ST-19 



n ■ 75^8,000 



ST-20 



ST-21 



C 13 H a5 n 



ST-22 



cr* nhbu - 1 cr" oa 



OB\3 



ST-23 




aH 1/ 



n:m 1:1 mw -75-100, 000 



o ° 



ST-24 



[0190]As an example of the solvent which can be used for this invention, some are following. 
Phosphoric acid tritolyl The S-1 dibutyl phosphate S-2. phosphoric acid diundecyl S-3 
N,N-diethyldodecane amide S-4 N,N-dibutyldodecane amide S-5 tris (2-ethylhexyl) phosphate 
S~6 acetyl tributyl citrate S-7 2,4-di-tert-pentylphenol . S-82-(2-butoxyethoxy) ethyl acetate 
S-9 1 ,4-cyclohexyldimethylenescrew (2-ethylhexanoate) 

S-10[0191]A dispersed matter used for a photographic element may contain ultraviolet-rays 
(UV) stabilizer which is indicated to U.S. Pat. No. 4,992,358, 4,975,360, and 4,587,346, and what 
is called liquefied UV stabilizer. An example of UV stabilizer is shown below. 
[0192] 

[Formula 26] 
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[0193]The aquosity phase may contain the surface-active agent. The surface-active agent of a 
cation, an anion, dipolar ion, or non-ion may be sufficient as a surface-active agent. As useful 
surface activity, although not limited, some are following. 
[0194] 

[Formula 27] 

^ SIM cf 3 - rc% SF-2 

ch } - (cHjl^sqNa, n -12-H SF-3 ^O^^so^'a SF _ 4 



CH 3 - cofe),i-os<v»« SF-5 



n = ft 10 



SF-6 



SF-7 



11 - ft 6 « » - ft 2 SF-8 




SF-10 



SF-12 



[0195]It considers stabilizing a photograph dispersed matter which has the tendency for 
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particles to grow by using a compound [ inertness / in photograph / hydrophobicity ] which is 
indicated by U.S. Pat. No. 5,468,604 of Zengerle and others. 

[0196]In a desirable mode, this invention uses a record element currently built so that a unit of 
at least three silver halide emulsion layers may be contained. 

[0197]A suitable full color multilayer format used for a record element used by this invention is 

expressed with the following structure I. 

[0198] 

A yellow coloring matter image generation silver halide emulsion unit base material by which 
structure I red sensitization was carried out, by which cyan pigment image generation silver 
halide emulsion unit interlayer green sensitization was carried out and by which 
magenta-coloring-matter image generation silver halide emulsion unit interlayer blue 
sensitization was carried out[0199]A cyan pigment image generation silver halide emulsion unit 
by which red sensitization was carried out will be arranged most soon at a base material, a 
magenta-coloring-matter image generation unit by which green sensitization was carried out 
next is arranged, and a yellow coloring matter image generation unit by which blue sensitization 
was continuously carried out to the topmost part is arranged. These image generation units of 
each other are isolated by interlayer of hydrophobic colloid which a scavenger of a developing 
agent which oxidized contains and prevents color contamination. A silver halide emulsion which 
satisfies the above-mentioned particles and requirements for a gelatin deflocculant is 
contained in any one or its combination of the above-mentioned emulsion layer unit. As a useful 
multicolor and multilayer format of an addition used for an element of this invention, there is a 
structure which is indicated to U.S. Pat. No. 5,783,373. Such a structure by this invention 
contains at least three sorts of silver halide emulsions which consist of high chloride particles 
which at least 50% of surface area is divided by {100} crystal faces, and contain a dopant of 
class (i) and (ii) as mentioned above respectively. These emulsion layer units contain 
respectively an emulsion which meets these standards preferably. 

[0200]The usual feature incorporable into a multilayer (and especially multiple color) record 
element considered [ using it for a method of this invention and ] is stated to the following 
paragraph of research disclosure quoted previously and the item 38957. 
XI. Arrangement XII. of a layer and a layer Feature XIII. which can be used only for a color 
negative Color positive XIV. obtained from a feature B. color reversal C. color negative which 
can be used only for a color positive The feature which make it easy to scan [0201]A record 
element containing a radiant ray susceptibility quantity chloride emulsion layer by this invention, 
it can be alike as usual and an optical print can be performed, or according to the specific mode 
of this invention, a suitable source of a high energy radiant ray generally used by the electronic 
printing method can be used, and imagewise exposure can be performed in pixel unit mode. It is 
conveniently supplied by beam from laser which ultraviolet, a visible and infrared field, and an 
electron beam radiant ray of an electromagnetic spectrum are contained in a gestalt of suitable 
chemical rays of energy, and contains one or more sorts of light emitting diodes, gas lasers, or 
solid-state lasers in it. exposure — mono- chromatic and orthochromatic — chromatic — or — 
pan — it is chromatic exposure. For example, when a record element is a multilayer multicolor 
element, the element can perform exposure with laser of a suitable spectrum radiant ray which 
is susceptibility, for example, infrared rays, red, and green or blue wavelength, or a beam of a 
light emitting diode. A multicolor element which generates coloring matter of cyanogen, magenta, 
and yellow can be used as a function of exposure of a portion with a separate electromagnetic 
spectrum containing at least two portions of an infrared region as indicated by previously 



JP200M33933A 59 

quoted U.S. Pat. No. 4,619,892. Exposure up to 2000 nm is one of suitable exposure, and 
exposure up to 1500 nm is preferred. A suitable light emitting diode and a laser source marketed 
are publicly known, and is marketed. Ordinary temperature, an elevated temperature or low 
temperature and/or ordinary pressure, and imagewise exposure in high voltage or low pressure, 
a method (for example, T. H. James and The Theoryof the Photographic Process — the 4th 
edition) of the usual sensitometry it is explained in Macmillan, 1977 year, 4.6.17.18, and Chapter 
23 — **** — it can use by useful response within the limits of a record element measured. 
[0202]Anionic[MX x Y y Z z ] Sixcoordinate complex[Among a formula, M is metal (preferably iron, a 
ruthenium, or iridium) of eight fellows or nine fellows, and;X is halide or pseudo-halide 
(preferably CI, Br, or CN), x is 3-5,;Y is H 2 0, y is 0 or 1 , and;L is an organic ligand of C-C, H-C, 
or C-N-H, It was observed that it is wonderfully effective although latent image keeping (LIK) is 
improved again for z to reduce change of high intensity reciprocity law failure (HIRF) which is 1 
or 2], low intensity reciprocity law failure (LIRF), and heat sensitivity. When used by this 
application, HIRF is an inharmonious measure of photographic property when a light exposure is 
equal, but the ranges of exposure time are 10 1 - 10 " 6 second. Although LIRF is an 
inharmonious measure of photographic property when a light exposure is equal, the ranges of 
exposure time are 10 1 - 100 seconds. Although these advantages could generally suit to a 
particulate structure of a face-centered cubic lattice, a most conspicuous improvement was 
observed in a high chloride emulsion (> 50-mol %, preferably >= 90-mol %). An organic ligand of 
desirable C-C, H-C, or C-N-H is the aromatic heterocycle of a type indicated to U.S. Pat. No. 
5,462,849. Organic ligands of most effective C-C, H-C, or C-N-H are azoles and azines, these 
have not been replaced, or alkyl and alkoxy ** contain a substituent of a halogenide, and the 
alkyl part has 1-8 carbon atoms. As desirable azoles and azines, there are thiazoles, thiazoline, 
and pyrazines especially. 

[0203]Quantity or a level of a chemicals radiant ray of high energy added to a recording medium 
by a source of exposure, Generally it is 1 0 7 J/m 2 (1 0 " 4 erg / cm 2 ) at least, Generally it is within 
the limits of about 10 ~ 7 J/m 2 (10 " 4 erg / cm 2 ) - 10 " 6 J/m 2 (10 " 3 erg / cm 2 ), There are many 
things of 1 0 " 6 J/m 2 (10 " 3 erg / cm 2 ) - 1 0 _1 J/m 2 (10 2 erg / cm 2 ) within the limits. Exposure of a 
record element in the mode of a pixel unit known for conventional technology asserts only very 
short time. General maximum exposure time is till 100 microseconds, there are many things by 
10 microseconds, and there are many things by only 0.5 microsecond. 1-time exposure or 
multiple exposure of each pixel is considered. Picture element density changes widely and is 
obvious to a person skilled in the art. Although a picture becomes much more sharp, a device 
becomes complicated and it becomes a high cost, so that picture element density is high. 
Picture element density used for the usual electronic printing method of a type indicated to this 
application does not exceed a 10 7 pixel / cm 2 , and, generally is within the limits of about 10 4 - 
10 6 pixel / cm 2 . . Considered the various features and a component of a system including the 
feature of record elements, such as a source of exposure, exposure time, an exposure level, and 
picture element density. An evaluation result of the quality continuous tone color electronic 
printing method which uses silver-halide-photography photographic paper, Firth et al., A 
Conti-nuous-Tone Laser Color Printer, Journal of Imaging Technology, and 14 volume 3 item 
1988 year 6 It is provided in the moon. This literature is applied to this application. By high 
energy beams previously shown in this application, such as a beam of a light emitting diode or 
laser. Details of the usual electronic printing method including scanning a record element are 
indicated to U.S. Pat. No. 5,126,235 of Hioki, the European patent laying-open-of-application 
gazette 479167ANo. 1, and the 502508A1 No. 
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[0204] If imagewise exposure is made, a record element will be processed by the useful usual 
method, and a picture which can be viewed will be acquired. Processing of this kind is explained 
to the following paragraph of research disclosure quoted previously and the item 38957. 
XVIII. System XIX. of chemical development Development XX. Desilvering, washing, rinse, and 
stabilization [0205]A developing agent useful although it is used for material of this invention is 
a developing agent of a homogeneous item. This homogeneous color development strong 
solution of an item is manufactured using a step of the following strict order. 
[0206]At the first step, solution of a suitable color development chief remedy is prepared. 
Generally this color developing agent is a gestalt of sulfate. Suitable ion of an alkaline metal of 
quantity which an antioxidant of a color development chief remedy and a base of an alkaline 
metal provide as other ingredients of this solution (it is the quantity of a stoichiometrical ratio 
at least to the above-mentioned sulfate ion), And an organic solvent of hydroxy group content 
of water miscibility [ inertness / as a photograph ] or water solubility may be put in. This solvent 
exists in the last strong solution by concentration that water / organic solvent ratio becomes 
about 15:85 - the abbreviation 50:50. 

[0207]In this environment where especially alkalinity is high, alkali metal ion and sulfate ion 
generate sulfate, and that salt precipitates under existence of an organic solvent of hydroxy 
group content. The sulfate which precipitated can be easily taken out next using suitable fluid / 
solid phase separation method (filtration, centrifugal separation, or a decantation is included). 
When an antioxidant is a liquefied organic compound, two phases may generate, it ranks second 
and the precipitation can be taken out by throwing away an aquosity phase. 
[0208]A color development strong solution of this invention contains one or more sorts of color 
development chief remedies which the technical field concerned may be sufficient as and are 
known with a gestalt which oxidized, and reacts to a coloring-matter-generating color coupler 
within material processed. Although not limited, as such a color development chief remedy 
Aminophenols. There are p-phenylene diamines (especially N and N-dialkyl p-phenylene 
diamines), these are common knowledge in the technical field concerned — for example, the 
European patent laying-open of application 0434097ANo. (1991 year 6 moon 26-day public 
presentation) 1 — and — said — it is indicated to No. 0530921 A1 (1993 year 3 moon ten-day 
public presentation). As for a color development chief remedy, it is useful to have one or more 
water solubilization groups as known for the technical field concerned. Another details of this 
kind of material are research disclosure and 38957 No. 592 -639. It is provided for a page (1996 
year 9 moon). Research disclosure, England P0107DQ Hampshire state em ZUWASU North 
Street 12 It is a publication of Kenneth Mason Publications Ltd. of the Dudley Haus 
whereabouts (the U.S. 1001 1 New York State New York 19 No. street waist.). It can obtain also 
from Emsworth Design Inc. of the 121 whereabouts. 

[0209]Although not limited, as a desirable color development chief remedy N,N~diethyl p-Feni 
range AMINSARU Fet (KODAK color development chief remedy CD-2), 
4-amino-3-methyl-N-(2-methanesulfon amide ethyl) aniline sulfate, 

4-(N-ethyl-N-beta-hydroxyethylamino)-2-methylaniline sulfate (KODAK color development 
chief remedy CD-4), p-hydroxyethyl ethylamino aniline sulfate and 4 

-(N-ethyl-N-2-methanesulfonylamino ethyl)-2-methylphenylenediamine sesquisulfate (KODAK 
color development chief remedy CD-3), There are 4-(N-ethyl-N-2-methanesulfonylamino 
ethyl)-2-methylphenylenediamine sesquisulfate etc., and it understands easily for a person 
skilled in the art. 

[021 0]ln order to protect a color development chief remedy so that it may not oxidize, generally 
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one or more sorts of antioxidants are gone into a color development chief remedy. Both of the 
antioxidants, inorganic and organic, can be used, although a useful antioxidant of various sorts is 
known and it is not limited — SURUFITTO (for example, sodium sulfite.) Potassium sulfite, 
sodium bisulfite, potassium metabisulfite, etc., Hydroxylamine (and the derivative), type 
hydrogen, and hydrazide. There are amino acid, ascorbic acid (and the derivative), hydroxamic 
acid, aminoketone, monosaccharide, polysaccharide and monoamines, polyamine, quarternary 
ammonium salt, nit ROKISHI radical, alcohols, and oxime. 1 ,4-cyclohexa dione is useful as an 
antioxidant. By request, a mixture of a compound of antioxidant origin of congener or different 
species can also be used. 

[0211]U.S. Pat. No. 4,892,804 which quoted especially a useful antioxidant previously, for 
example, 4,876,174 — said — it is the hydroxylamine derivative which is written in the 5th, 354, 
No. 646, 5,660,974, and a U.S. Pat. No. 5,646,327 specification of Burns and others. Many of 
these antioxidants are mono- and di-alkyl hydroxylamine, and they have one or more 
substituents in an alkyl group of one side or both. As useful alkyl substituent, there are 
solubilization substituents, such as sulfo, carboxy, an amino ** sulfonamide, carvone amide, and 
HIDOROKISHI, especially. 

[0212]Mono- or di-alkyl hydroxylamine which has one or more hydroxy substituents in one or 
more alkyl groups may be sufficient as the above-mentioned hydroxylamine derivative still more 
preferably. This kind of typical compound is indicated as a compound expressed with the 
following structural formula I to U.S. Pat. No. 5,709,982 (Marrese et al.), for example. 
[0213] 

[Formula 28] 

oh OH 

[0214]The inside of a formula, R — hydrogen; — 1-10 carbon atoms. It is replaced or whether it 
is replaced Or unreplaced cycloalkyl group;. [ which it has ] [ which has / whether is replaced or 
/ an alkyl group;1-10 piece unreplaced carbon atom ] [ which has a hydroxyalkyl group;5-10 
piece unreplaced carbon atom ] or [ or / which has 6-10 carbon atoms in an aromatic core / 
being replaced ] — or it is an unreplaced aryl group. 

[021 5]X , is -CR 2 (OH) CHR r , and X 2 is -CHR^R^OH)-, The inside of a formula, R, and R 2 
independently, hydrogen; — hydroxy; — it has one piece or two carbon atoms — it is replaced 
or has alkyl group;1 piece or two unreplaced carbon atoms — it is replaced or both unreplaced 
hydroxyalkyl group; or R^ and R 2 . A carbon atom required to be replaced or complete the ring 
structure of the saturation of unreplaced 5 members - 8 members or an unsaturation is shown. 
[0216]or [ in which Y has at least four carbon atoms / being replaced ] — or it being an 
unreplaced alkylene group and, and it has even carbon atoms or, as for Y, the sum total has 
even carbon atoms and oxygen atoms during a chain — it is replaced, or it is a divalent 
unreplaced aliphatic group, however the aliphatic group has at least four atoms during a chain. 
[0217]In the structural formula I, m, n, and p are zero or 1 independently. Preferably, m and n 
are 1 respectively and p is zero. 

[0218]As a specific di-substitution hydroxylamine acid-ized inhibitor, Although not limited, 
N,N-bis(2,3-dihydroxypropyl)hydroxylamine, There are 
N,N-bis(2-methy|-2,3-dihydroxypropyl)hydroxylamine and 

N,N-bis(1-hydroxymethyl-2-hydroxy-3-phenylpropyl)hydroxylamine. A compound of the 
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above-mentioned beginning is preferred. 
[0219] 

[Example]The following example shows operation of this invention. These examples tend to 
cover no possible change of this invention. A quantity part and especially percentage are mass 
bases unless it refuses. 

[0220] Example 1 — in this example, the coat of the cellulose paper base of an image formation 
grade was carried out using two coating solutions. One solution contained starch (coating 1) 
and the another side solution contained the mixture of starch and a hollow sphere polymer bead 
(coating 2). This invention was compared with the cellulose paper base of the non-coat of a 
general image formation grade. This example will show that the smoothness of a paper base is 
greatly improved as compared with the paper of contrast, if a hollow sphere bead is added to 
this paper. 

[0221 ]The cellulose paper base of the image formation grade used for this example is as follows. 
The pulp for image formation base materials was manufactured using the standard Fourdrinier 
machine and the mixture of the almost bleached hard wood craft textiles. The ratio of textiles 
mainly comprises the bleached poplar (38%), and the maple/Buna (30%), and a little hippos (18%) 
and softwoods (7%). Fiber length shortened to the low of disk beating with from the 0.73-mm 
mass mean fiber length when it measures by Kajaani FS-200 to the level indicated in the **** 
table I for conical beating. The fiber length of the cellulose of the generated slurry was 
measured using FS-200 FiberLength Analyzer (Kajaani Automation Inc.). The energy added to 
two conical beating used it for providing the total conical beating SNRP value continuously. By 

use for a natural seizing agent additive and Alkyl ketene dimer 0.20% addition, 
Cation starch (1.0%), polyaminoamide epichlorohydrin (0.50%), polyacrylamide resin (0.18 mass %), 
a diaminostilbene fluorescent brightener (0.20 mass %), and sodium bicarbonate were contained. 
Although surface sizing using hydroxyethyHzed starch and sodium chloride was also used, in 
this invention, it is not important. With the third dryer section, the bias of moisture was 
attached to the wire side from the right face of the sheet using proportionality desiccation 
(ratiodrying). The temperature of the sheet was raised to 76 ** - 93 **just before a calendar 
cliff and among the calendar cliff. Next, the calendar was covered for the paper to the density 
1.17 of appearance. The manufactured paper base is [ basis weight] 0.1524 mm in thickness in 
178g[/mm ] 2 . 

The moisture level after carrying out a calendar cliff was 7.0 to 9.0 mass %. 

[0222]The coat of the above-mentioned cellulose paper base was carried out by the aquosity 
coating 1 and 2 indicated to Table I. The hollow sphere paints (coating 1 and 2) used for this 
invention were Rohm and HaasRopaque HP-1055. This coating was applied using 2-mill knife. 
Rohm andHaas Ropaque HP-1055 Hollow sphere paints had an average core diameter of 0.82 
micrometer, and the average shell thickness of 0.09 micrometer. Then, the coating 1 and 2 was 
dried for 2 minutes at 100 **. The contrast sample was a non-coat sample of the 
above-mentioned cellulose paper base. 
[0223] 
[Table 1] 
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[0224]After applying the coating 1 and 2 to this base paper, the calendering of the example of 
this invention and the example of contrast was carried out by the temperature of 80 **, and 
pressure 1900 MPa/cm using the steel steel calendar. The calendering of the example of this 
invention and the example of contrast was carried out by a part for 30-m/. 
[0225]The low frequency surface roughness or orange peel of the base paper was measured by 
Federal Profiler. A Federal Profiler device consists of electric-ized drive nip which is in contact 
with the top face of the substrate. The micrometer assembly was hung on the substrate. The 
reference list side which can measure sample thickness is prepared for the end of a micro 
spindle. Since this flat surface is 0.95 cm in diameter, it carries out the bridge of all the detailed 
granularity of the upper surface of a sample. The ** positions on the title of the substrate 
surface directly under a spindle are semi-spherical needles which the gauge head is moving. 
This needle answers local surface change, when a sample moves through a gauge. The radius of 
a needle relates to the amount of space which can be sensed. The output of a gauge amplifier is 
digitized to 12 bits. Sample rates are 500 measurement counts per 2.5 cm. The granularity 
average of ten data points is indicated to Table II per each base fluctuation. Surface roughness 
can be measured by TAYLOR-HOBSONSurtronic 3 provided with the ball chip of the diameter 
of 2 micrometer with the spatial frequency of 200 cycles / mm - 1300 cycles / mm. Output Ra 
of TAYLOR-HOBSON origin or "a granularity average" had the built-in and cutoff filler which 
are the units of mum and refuse all the sizes over 0.25 mm. The granularity average often data 
points is indicated to Table II per each change. 
[0226] 
[Table 2] 
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[0227]The surface roughness result of Table II shows that the surface roughness of image 
formation grade paper is reduced greatly by carrying out the coat of the surface of paper. The 
hollow sphere paints were able to reduce low frequency granularity and high-frequency 
granularity substantially as compared with contrast (non-coat paper). Although granularity was 



JP200M33933A 64 

reduced by the grade that starch coating is also smaller than hollow sphere paints, it is [ the 
extent] still large. In the gloss of the photographic printing paper when the coat of the hollow 
sphere paints coat paper is carried out together with a silver halide image formation layer, the 
low frequency in a base paper and the fall of the high-frequency surface roughness average 
produced the desirable improvement perceptually. This surface roughness improvement is 
important at the point that the gloss of a picture has been improved exceeding the range in 
which present is possible with the traditional photographic paper substrate. 
[0228]The image formation paper base which has 0.20-0.60 micrometer of low frequency 
surface roughness and the 0.30-0.95-micrometer high-frequency average of roughness height 
has the big commercial value for the consumers who like a gloss image. Finally, since the 
smoothness of this base paper improves as compared with the image formation quality base 
paper of conventional technology, the smooth base paper of this invention can also be used for 
improving the gloss of an ink jet image, a thermal coloring matter transfer picture, and an 
electro photography picture. 

[0229]Other desirable modes of this invention are indicated below. 

(Mode 1) The image formation element of this invention in which a paper base has the rigidity 
which is 80 to 250 milli Newton. 

(Mode 2) The image formation element of this invention in which a paper base has the thickness 
which is 100-200 micrometers. 

(Mode 3) The image formation element of this invention in which a paper base has the opacity of 
at least 88. 

(Mode 4) The image formation element of this invention in which a paper base has a modulus 
ratio of a lengthwise direction to the transverse direction of 1.2-1.95. 
(Mode 5) The image formation element of this invention in which a paper base has the 
brightness of at least 85. 

[0230]Although the desirable specific mode was quoted and this invention was indicated in 
detail, it will be understood that various change and reconstruction are possible at the pneuma 
of this invention and within the limits. 
[0231] 

[Effect of the Invention]This invention provides the improved paper for image formation 
elements. Especially, it is still smoother, and this invention is much more opaque, and provides 
the improved paper for image formation elements which is low cost. 
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tUfcS (%) (±4 5%~1 0 o%-^ft»mtKcb-f, 

L<fi6 7%~1 0 0%-Cfc5 o **&ft (%) # 
SaSfiT1 _ 6fc*^UI-<<45 : t©->-F 20 

[0 0 2 1 ] ffi»r#j^*NHI^— h l 

2~ 1 0 0 ix m<D$eMfHXfo 9 , ffJL< (±2 0~ 7 0 
^m-T?fe5„ £J¥7^2 0 umi >3/h£^i> ^CDW 

kki- s <r> t z k. m < <c < , njfrr a r * o -t 5 
¥»£ t mmmtm^ti t> tc t> is t ^ wxsitfji, p,n 

*f±fii k,¥t£\i\ 30 
[ 0 0 2 2 ] If ffl$rttj£fo->- h li, TKiifuSif*^ 
0. 8 5X10" g/mm /B/atmJ; "9ffiV>r t #5£f 

<*5 J ?:<-ra^^T'fc5 0 jgilii^liASTMF 1 2 4 

[0023] fflM kj i±*JS-eteffl1-5#3\ * 

TI/^*V K&SM&iHi. i!Tf£^ 0 . 1 ~ 1 0 u mXtt 

|p] t -7 -> y * [p] ( 1 d ft co # [r i 1 c ) & j* ( c £ £ £ ft 5 „ # 

xtffiL-rSf/j'^ttLTi/^ 2o60DJ]S^7 :; > 
* ? tc <fc o TB5t £ ft -5 Jf£l£& 1 5 r t tmwtfj x h 

s„ &w-rfti;t\ m^>^mwhm&i»i:^Lx 

TCtl, hcDffi^[nl>tt/;|n]iCfnI^-Ct^o Z/jfaii 50 
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[0 0 2 4] *V K*»aBI!*ftWfl-tt#««)W»i»?>»»? 
lC*f LT^) 5-50 K*%ro*T'#?tLT^^Jtft}iVi 

«j*$ftxi^„ s£fttm«:ttffl-r5»£\ 

f*W4ti, 37? h y y^^as«Jt$nTi^fi^#:i: 

^ft?> t^»C§ftfc^^^ffMT*# Sl^f*, 
5. U-Ctt, #y 7 = nt°u>-^tc#|(c£ftf--t 

N4Uc#i&£ft/i*°y 7°p t°uy^fc5 0 
sfr^^ft, h y y^^u^-c/wy k$ 

ft fif?4#tt»i-t*te>ftT-©*:# $ twmx'h 

-So 

[0 0 2 5] sMfrMif$L<, ^ftJitf^Xfi^H-et 

5 0 -Tttloh, -M:Ar-C (R) =CH 2 

A r ti^y-t£y->y -x©*#JfeKft*#«Sxtt 

st : CH 2 =C (R ' ) -C (O) (OR) (it 
t», Rr±?k*RU*Jl~l 2fl©R*RT : S: 3 S"1 _ 5TA' 
+;H;i^^5lf)5^1«^^ -t LTR ' ti7k*RtJ< 
^^^P>^-5S¥i6>e>»^§fta) T-a$ft5^*ft:^ 
istsT 9 y u- ha**#A»e>45#A»f>aWl5*v5(BS 

y n= h y /i^t^f^/K lik^/K i£CH 2 =C 
H (O) COR (i£tK Rtt2~l 8i@C0^^^# 

fi^-f$ ; 7 ^ y y ^ ^ y /w^, 9 ^ ^K, •> h 

; 7k7^;l'iS0^7/l'^l'7l'7?;HX 
li^-CiXr/l'Mi^i, HO (CH 2 ) , OH 

nl±2~l OCi^HrtWS^T'fc?)) 
ftS-ilto^ y ^RtS " i t- J: o TMig 

-e^fi^^^rtt'KiStt^w^^ y^Sr^-t 
5 ;K y 3i * r /HSfll t'fcot, 
«afD^5^*1-5^-:co^Xti*ooi7,x^SO^ft^ 
njl^ft 4-2 0 S»% i cijxti^* : !iixf 

/ustm ; ^f>is^$ft5. tLxmrnmn^^^^^y 

yxf uy^ij 3-;l-y7 y U— h, y7U 
/L-7-/1/-K ■/7!);i/7^l/-hSU ! tttw^ 

[ 0 0 2 6] l:E**fi^*Sr»jt-f5roirffl^5 fix 



7 

7K T ? y yV-T 5 K, 7^!)n=H)/K ^ * ? ]) /wg? 
fc'yv^, S^K'^/'K 7*:? y fvK fe^/WO- 

tmt u\ ^is^tvsfi^^^y^^w^-e^fii^j 
[0027] mmm^mx^n^rnxn, n^^m 

fe tlfc tf- X [i , 7C W CO tall i;W;ot^o 

"0^5 f-X£ifSlJ-f 5 r £ laot^sts r bfcX 

[0 0 2 8] rfM FfiSM»tt> *"-f K^MW 
SLV^coii, ->y*i?fc5 0 ^Jcoa-x-f v^Sr^r-f- 

[0029] *y m&mtm+n. fMh l< 
m$L7-z$tt%kmmfcX"t£\,\ mmft'<y*—?\t. 30 

TWT^s^iofcer + ri^&^rt^fcSo -f 
frfr^ ( a ) ■? h y -7 ^^l^KftwlA^rof 
ft (Kft^gilic&S) , ( b ) nrv h y 
{*<7)f&*, (c) #-f KMfW (d) # 

KjFM^^sif-cD-r h y >y?*m-kw-^<r>mm, xn 
mm<»3k>kx'hz>. #4 mrfmmm\$, 

ttT-fcoTliftbi*Xfi^#M##y ti^7-fy->- h 
[0030] $Lm<F>%lzfa^1z&M<nrMMWi>"- h 

7 xii/jf y tw7 ^ yfi^f*^-t-A/Tv^-5o %m<r>-fi* 

7'-7yMt^fy/ii:') w 3 tr*° y :* 

< yjtl^f)tfflT-&5„ *U7'ot'yyWiu> 50 
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[0031] a^i«*^t&iv>fc]ignffl!i©-ttffi#^- b 

if tz ntm cm&tmnxm&x- ^ s „ => r-r h y y ? 
cm^im^m- t> l < fi^ftroii&xfi = r ^ 

h y y ^ ^ t R44S^ft«IriWj|ll»m-t L < ItHtft 
[0 0 3 2] ^P^Sr, ^7-7 h y s/^&OVXfiTl 

- ^^5-c-^5 0 ~<7)#?feiai, r^fb^^ 

[0033] Mn*i;ifiiv^ftiSMffl"iiS#'>- h 

5^ii9*-e#5. 7 7 y h->- hjferi, s^ft^y? 

y y ^ ^com-g-to3c^& um- tL< (iiti:^^^^ 

^^i^ro#7^#lSJ: >9iSi< Ld>t,lii4?ag <fc 
T-$SJEf$-r?) 0 ±E^S$ti7>->- Ml, 

ft ftxtir =-^-5 ic+^/i as * xmm l ft 755 

[0 0 3 4] ?L^IW*-['[6j^7clIg|5ffl!|0-Wffi#->- h 
t Ll^t teat L7ct)5, r#M#->- h£7)iRFtt4r^ 

5„ -tro-«rig#tt«fflLH:, 0fSli«fc«j, ioitro# 



9 

[ 0 0 3 5] ?L^J»*-iC^^/cTfg[5fliJ(73-#®fftJ->- h 
titi-SllC^fle^- Ml, |5|litJ¥fflLiM#I@<^ 

&fc- yy- /UpjmcL, Xfi^frt t< li®3tSlc 



6) 2 0 0 1 - 1 3 3 9 3 3 

10 

[0 0 3 6] -?4>7 n-^-i KffM= 3 T±(C^>/^< £ 1 1 
10 [0 0 3 7] Sim*ffil^iiI«^Slr|8^LTV^5* 



#y "7 = n fl/yf (2 4%»T7r^— S'SHT i 0 2 , 3btJt6#J&tf 

t Vtf— KT ^ yo^^SJ (HALS) 

/KU7'Pt:Vyg)-7^j'P^KffMl (&Jg:0. 5 5 g /cm 3 ) 



[ 0 0 3 8] £fttft0, ¥L#JS LK*f«Wy- h 20 

gEv— h f4tt«ff Wf^wTl^flijro-y- y t m zimx 

b (4, «^if*H#ff^4 , 7 6 4, 4 2 5 

[ 0 0 3 9] KgBW-Wffi#y- Y<n=xy >S£licffl 
v^&S^^y^w^BlSttS^ffi: LTI4 S *°y^y 30 
7*yy, iPUi^T/K ^yru\ #y - 

^y y-yibif-v x'y, ^yy-yyy, *i7i=uy 

7.^7^- h\ $'!)7 h77/l-tDxf uy^ *°yrir^ 
-/K *!J7;i/*^-F, y ^.x^yM - :ty -?-yS.U< 
*HtW7-fWt/v^!fc5„ *fi^-f*&t//XI4 

[0040] JS^rteSftS^fry- y <d=>7 t IkfeS 

ffllcftjg/^^y tU7-f y£ LTI4, ^y^nfl/y, 40 

^sfoSo ynfuyiif i/y, ^3-iJ-y, -/ryRtf 
;t 7 r y 4 £ £ y * \y 7 4 y 

Wh^m^h^o tfVy°u\fyymii, i&^^bX'A^ 

[0041] &&<nt£W-y- hfflicAfif/i^y ixx/w 

£LTi±, 4-2 Ofl^^-T^-faS-SK, MJK 
(DfcfoZ> a ktMtiyti^tfymcoMtLXli., xU77 50 



yv$L ^V7^^i, 7^yi^ t7^i/y-y*/«y 
=^y®?, y'yy^yugr, r-yt'y^ r-ffy-ry 
tA-yyi, 7-eyui?, -eyyys^y ^^|, 

1, 4-->7n^ d ff yy*^*'^ Vr-ft^/V* 

-y y y $ jvm&T$*:hh<Dm.-§m t hz>o mw^yy =■ 

— /^co0i|i: LT(4, ifl/y^!)n-;K 7 = nt°yy 
^!)3-/K y?y-/t-/K ^y?yyt-/K ^ 
fy-yt- /u, i, 4 -~yt> n^df-y-y-y^ ^ y — /k 

v?oi^yy^i) a— /u, ftfuO/Ky ifwy^U 
m^%2, 4 6 5, 3 1 9-^&r/[g]^2, 9 0 1, 4 6 

6 -§-(cta*co77ft-c-Mit^'^ 5o Jiiffi-r y y y y xfflra 
LV^y ixfMi, 7i/7^/i/ixiit7^ yy 
^*;v^yi, 3fe0|cx.^yy^y n— /u, i, 4-7" 
7y-y^--/i'75.U ; i , 4 -yy D^^-y-y-yy ^ y-/u 

LWiSr*-r5#y^^r/UT"*)5„ ^y (xfv>7 

#(C»SL1> 0 fillW^ii^^y 3L LX 
It, ^>vs<y-yf})yfcym£}£<n^ 5 ft#i?fi5t#<Dji 

(i, *H^f^4, 4 2 0, 6 0 7^ TbJ^4, 4 5 
9, 4 0 2^-&^[WIS4, 4 6 8, 5 1 O-^tlP^TF^ti 

[0 0 4 2] ftffl&tf D7i Kir LXi47"y aye (/-K 

y*7'a7^n) , y-ypy6 6 (^y^^-tyf u 

y 7J-*'^- h60^||4b-^7i.y-/l'-A-*'y 
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[0 0 4 3] fta&tf<r>MM<n-ifom#i/- Mi, mc 

m&mm<n 1 ^uh<r>mx*$m-tz> z. t , x\$ 
s& -5 n&wmi&om xwmx 1 5 . if mi »^ta 

[0 0 4 4] Jg^rtt|If!fJ->- hCOlHlBffftiiL, fftip, 
3£#&tffc- h-tr y Mi, S^&«#»T<£*n<75j£#v' 

Stt, jR^Wfi-sr, *y y h^fciic-cmtt-r^xii 
w * nfc * 1 :/£ $ n fciift® k 7 a _h -effls (c 

£<£ t)iS5^a*-c. ffi2ica:^(75*f6]ic{i|3ft+5 - tic 
\cmr.<D%mc#& LXii J:< , Xlif^faf-lfpfic^ 

ftLTt><£V\, ||r>-Mi, f-MSffifa 



(7) #1 2 0 0 1 - 1 3 3 9 3 3 
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* ioTt- h±-y h^rft o 0 

[0 0 4 5] )£gBz:*aiifi#->- M^ffi&£-t&b*>R 

10 yyy v^s*tfc«0f©^»Hft-c»i»j||cufci[T?*) 
[0 0 4 6] aig*t»Sf|-ea#ftffl**i5r*|jg#Jii 

mm$-£fo%o ~mmw<DT.m^iox, hrk, 

0. 2 3/imJ;9/h3v^FiS*ffitt3!js£i:a 0 SSfl- 

•f5fc», ¥i*I*ffife£ (Ra) [iO. 30^mJ:^ 

[0 0 4 7] *SS^¥*S*WjEg|5|Cfc5**WW» 

30 5 0 
1= [0 0 4 8] 



[0049] ffiM$o& s rtt®#*«->- nnas 
So r©#ifcfcii, 6fe«£K MitfriMbf^i', fift 

r. t &tfcmmmftwx^%}^jjm^itiZo ait 
±M&jjmat, \jvm&<r>^*^%-&t&i&Lx±%bft 

[ 0 0 5 0] ItiwRtli:, PJfS^Sffifi^^^l- 
5 mm~MMW >- h LTV *5 ¥KfnHSft^hX5tlffl 
icMtSf:*, *J£asJi«>±lc:fllf«Wita— r -r 



LTV^„ S«l»lh3- h<7?5 0%RHI"*5tt5*fi L 
[0 0 5 1 ] m?,(7)-tt5E#->- M±, TOJiitt^r^ 

m Srefen-t a fc » i-ftffl -e # 5 ^ < o 1 60 3 

-x^v^T\ |H]B#t¥mLtffif*roX@.co^X{i^ffii 

/uco^-t 1 ^ v^'T-fe-So ^<n\^<nmt txit< mm 



13 

[0052] j^m(r>^-%^fv~ K-fc/m— xmt, - 

- x m. n it m tfj tK / j > & ph *j v ^ x # ft -r s * a © m a 

foS 0 m<D*yyi?t°-/uU&*mT£-£Z>Z ticx-o 
X, Bift^*Pl£WtffiLv^i:*sjtv^Sixfc. 

fJWMWiafiWfc-S^BWff^i-O^T, ElO. 9 5 

* w 7° p - ^tti-^r (DU'htm s ©was & y > v-r 

-Y ? /W/mm~ 18 0 7 ;l'/mmt' 1 0. 1 3~ 

0. 4 4 nmt*fc5 0 *ffift$z)S 0 . 4 4 ^ mi t) *t 20 

[ 0 0 5 3 ] )tiRiIHil©»£\ 2 0 0t^^ /V-/mm~ 1 
3 0 0-tM ^/n™©£P B 1JlS;$CTiSffift£^0. 3 0 
~0. 9 5^m©SWWSUV SSfi^So. 25 

ffiSr®iig-r5r ti±HLt\ «ffiffi£^l. 05,um£ 

0 01M ?A-/mm~ 1 3 0 Of" -4" 7 /U/mm<D'£fflm$.%C 30 

YLOR — HOB SON Sur t r on i c 3tll 
TAYLOR-HOBSONA^WtU^jRat 
r3pJ$K7>|§.$j ii^m^WiXfo 1 ?, 0. 25mm 

[0 0 5 4] »^-h«pX»K'>-hX«:SWR±K:3 

- h $tL/tE*f**°!J -v-tf-X^ 2 0 0t-f ?/W/m 
m~ 1 3 0 01M ^/mm<D£F B 1jgj£!rC\ t/UD- 
^«©Sffife££ffiT£4±S d ktfftfritZv 40 

7 y y - -e fc 5 . ftsw * t" 7 * 

£f£Tg > 5 0t»a#!)v-iDftf(O^y^ — 7^ib{t 
£l L T t> i V \ < til t T«*W 7 y * f" y 7 SCW 

fos 0 +^**i:t^tr-x-e*>5. Wit tfc&, m 
*i5„ y'y ^^y^mmmmxhn , im 
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[0 0 5 5] ■75a?*s*MftA*bfthti&="-?-<( v 

^■fC'co^y i/> tf— x<7?4e^— tcfi, Dowc 

hemica U Morton-Thiakol&Uftohm and Haas jj^^jft, 
[0 0 5 6] u\, fc-tffcfc, ;» 

(i^i'teScL, ^^issofc^^fx^^mi'ai-o 
^pi-ss^ic^sli-s^^^i-^So lot, * 

S«fW4(4^»f-XM^J; "9 fc ^WSWSI^ 

-7? y/i^^y-r-ti, r«^LT*i/y 
[0057] rp^fcmmzft^zt, A*»fi^jait& 

& ffl * 5 \z ®[c ± h , JltTcogfittH'gfeS+ 5 r 

w t ^ f § 5 o m^mmmmm t m^-txm v ^ s « 

[0 0 5 8] * \syf— i>m-ti>m\cy ^ y— % 
t>T-#So 747-^ SiKii^Kii, 
«Htt ©micittlH«^#ft-f 5. ^ 

(1, 5 - 3 5 %T'#)S 0 2 % J; 0 r-C(t> f- tfg©^# 
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? Ww^-ftiS^SrStttefcSo 4 0 % J; "9 

±T% ^ 7 ^ 7 - liSttlto* V s a 7 ^ SrfiT ^ t 

ra^gflHtSr/hS < t&jjfi]lctv}t> J £Z>CDX\ fga^ h 

[0 0 5 9] q2jf-tr^n-X|ftW&t LV^iii 1 1 
7. 0-19 5. 0 g/m 2 T*fc3„ i?Fi;z5 s i 17.0 

g/m 2 J:t)/h$v^, ^XMggft&lJ^/v^^ 

117. Og/m 2 i^/h^V^t, »»#<0«B*#5 
S 0 t¥*/5Sl9 5. 0g/m 2 WiMM% 20 

5. 0g/m 2 fciB&S-fe/VP — *iRldioT, 

5 0 ^WW^JfttroSiLV^WHtttO. 3 5-0. 
5 5mmXhZ> 0 flltftilF S- 2 0 0 Fiber L 
ength Analyser (Kajaani Automation I 
nc.)£f$ffiL-T/!te£ft.5„ ^tfi^O. 3 0mraJ;l9M 

COT\ 0. 3 OmmJ; >5 MV^CD^tftli, ¥Hfi:±tfg 

0. 6 2mmJ; <Q *#^JttW«ifftgtt:, S 

[0 0 6 0] ^PJW^/f ^-fe/l^n— ^SftCD^ffS Ll<^ 
JSlil. 0 5-1. 2 0g/ccT'fc5„ 1. 0 5g/cc 

«Lftv\ f-h»fl?asi. 2 0 g/cciO^t V^fc, 

mmtmmxmim* ^/-sit^^ic^ 5 
[0061] mmte&ttm<nmi}fa/mi!fa*v^7x 

fljffl $ ft 5 £W»<7># £ L l *«#|Sl/lfcfr|6] * a 7 
xttlii. 4-1. 9-efc5o ^/--^-y^it^ 1 . 4.t 
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[0 0 6 2] iB^ffM5«F#:»^j@WS«ir/H3-7« 
iO, ££*^5¥»fc^n-**ftjjS$f4U\ * 

ffF^^ttST i O2 tO0!l(±, Dupont Chemical Co. CDR 

1 0 l/Uf^lT i 0 2 tDupont Chemical Co. COR 1 

o i o 2 -cfc5 0 ^Kt-^TKy^^ac^-t" 

5 fc feflil <Dffi.n t> #3691 fcttflH-* ^ £ , * A' 

/ At!)/-, CaCO:. , BaSO. , ZnO, Ti 

0 2 , ZnSMMgCO, f££'(DM*H^RlX\ 

[0 0 6 3] -ttl®#S^f*->- hifi*£*Tffllr*5 

- * IK WTlgU fc XSSP ic^S L triS*-C fe 5 frb X' h 5 . 

[0 0 6 4] Bfk*©tt*«tt-i-5fc>C)SI*ttflf^ifC 
^t>nTi/>5^^7 = ^*|§0i!TffifflT#?)„ iSe^ti/i 

^ , ffittfcX^— hSffi (starting surf 
ace) RUe«nfc«^V^«r»«-fS«)-e#*L^. - 
5I*C0|t||{±, *C*J;9, ttl : 3CDfct*-m3 
4 5 7 nm ICfctt 3f!-5 9 o%J; 
iv^liU*. PJ5$7)5 9 0%<fc <9^:#lvvU7 

Sf#»±— jRld6fe©|ft©^«^tf*»P,T?fc5„ 4 5 7 
nm iCfclt-SW-S $ /4 s 9 0% i 0 /h^V^/PP — 

tti-fia-rs - tizx-oxzmx^ z>frbxhz 0 

ZkfcXZZ<nX\ /^7«3 7 h^ffiiTL^o^li 
[ 0 0 6 5] ^IgP^co^pyt^-fe/UP-xffifi, S^Wii: 



(10) 
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%<r>wmz, -mo? j x?vm 

mmcom?M&, 4 4-6 6KW hrs/;<- h/P hXD^tt 
tEftnpfif St;*} (total specificnet 
refining power) "CHJfeL, Ik^t^s 
^ff— idJ;5ftlWr^, 5 5 ~ 8 8 KW hrs/V - r 
/P r ^<D:£itiEftnp$m;rjT*2lifeU ^^ftufSlilf 

9JWf»ffitv^JtjE!*nnilF«y3 (SNRP) 116 
6~7 7KW hrs/^— H/H>yt*£>5o SNRP#66 
KW hrs/V- h/W h >-<t 9<6V>i, mBM:^Ti'^+ 

ftiztev^m&nm^mm^t'hZhZo snrp^ 

7 7KW hrs/V- h/w Nvj; 9*#^t, iteco^V^ 

*l5 : (JJ (CiPx.3tS^KW-48^#KW) 
/^y'y^^y'y— %x#fci§L/mX 0. 9 0 

[0 0 6 6] +^^¥^tt^*-r5-fe^n-^^SrMig 

T\ # 7 -^Hiftffl J; 5 fcBfcJ&fcfflife-ettS 

[ 0 0 6 7 ] lft<7)S?E£Sffi£^5^fe/$H^< o^fc 
/l' 5 X p T^fciD x. 5 2 o©*S^3 II ft WiftW T»ft "b 50 
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T*#>9, tot')i7'©ftj«|tfc5 0 -tttiS, " 

fc 9 RtfKPI-5 LicTk^^MiE-r 5 
icffffifflS-fr-SfffiUvfrffili, (foil) 

y y — ^ (t p — J^y(D]±.f] =.y-f(Dm X^WM <Dffi.Z JPiS 

— Pagendarm Corp. ^Sitf" § fFluidex 
System] T*$>5 0 
[0 0 6 8] *3^&«c*LT#l'V^~&3Wtfc*£« 
^St^ir/m-^ffiroSf* Li/^7Kfifi7~9HI:%t ! 
fc5 0 *^©^/i'* s 7®S%«t 9{£<^i:, HtWStc 
nm-f 5 to i 9 # < w^^r^S t -f 5 o -e, iSii 3 

* h^V^o^ 5ri< Tk^WW-K/P^ 1 0%i; 9 nU 

^IfrSo *^y^-o-/KZ)»*LV^fiJt{±7 6°C~ 
8 8°c-r:-fo5„ iagiSMEffifflitiig^t^o^Sffiir 

[0 0 6 9] The Technical Association of the Pulp 
and Paper IndustryfO^Cfifefi, MD/CD^v/a^^lt 

T Ko- (draw) J t -7 -tj Jt^rg 

taftv'-FWMSA (±3SSft : ma j o r s t r 
ength angle) 11, |S l 7i7'XI±~ftI#-> 

<c+ft*4:jeiSS*i-C^4. MitfMSA^O 1 
^^ti, ffi^T&lt-Scl-SS'lolw^v^ y^ii^-X-nh 
5 0 msa^i o° ro^tt®#fi^f*->- hf±, ft^-e 
5?a9^Sr*i"*fiiS|R*|6||citLl 0° fcfcLTV 
5 0 The Technical Association of the Pulp and Pape 
r IndustryCO^Cnttl, +3° X(±-3° ^rg^SMSA 
l±, X^^/^-y-y (stacklean) J , ^tft 
^:AE!t4^ S^fl^^fi (hygroexpans ion) CO 
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registration) , II(tfcSf# (b a g g y 
edge) RtfLB^a-fS^fc^ftL-O^. 

[ 0 0 7 0] >- h W^ffiOpilJttli Loyentzen 
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6 We t t r e T S O^'— i/frh'&Z> Z 1 1tX'% 

icfco-tilMtfl (msa) SrftS-f sri tf#5 0 

MDXIiCDff)^?-yt*IL^tlT^tM 

D/CDco7°o-7^/PtMSAco$-ft:(75|5ig^iii< :i 

[0 0 7 1 ] TSO^^/il^ MD(C*j-tT^ 

ot, MMt^fSr t^-c-f 5. SlEftftiW^i^ 10 

^«)1Stt^tJStt, Ti£<7>7*y. 5-ifxo#*- K£ 

[0 0 7 2] 
[1SC2] 

_ , A K-cos<@_^) 2 

f(A,K,©,M) : = _ T « 

* J0(K) 

7 ^ - * - A litf R E © * t $ frtt J&* 5 <75 (cffiffl $ 

ft, Kli, 111 (first kind) (z 20 

ero order) (7)^<s'-fe/P||^Tfe5 J O (K) 

5ftft-C*>9, -tL-C^liMSA-r^^*>±tti»^-7-fe 
y Ffi (major axis offset ang 
1 e ) "Cfo5 0 

[0 0 7 3] |i*ft-CP>tlfc*S*fCo^-C, ffiriWtt 

V\ h Wft(f»ltt!±, LORENTZEN & W 
ETTRE STIFFNESS TFSTER, MO 
DEL 1 6 D LTSI^TtSo ^©ifi^ro 30 

tb^li, 2 OmmTtg^ 3 8 . 1 mm<£>Jf f#*jT* ? 7 

Ztitcfflfrw 7 y? , «*A?Srr 

©fig^fe 1 5 C WftgS^ftif SWlCM^i] uy 
fixtfj&fEHlil 2 0- 3 0 0 5 y -3.- hyXhZ, H'l 

t£ii'>ft< t fc 1 2 0 $ hyJa^iz^^ztifi 

•&mx*hz> 0 t^o<oti, zmmx "M&t^ 

ft*rti«f*ttiailtW«ii[Sr*^l4Cft5i»e>T*)5. 

$ btc, 1 2o$y=^--h^j; vi&^mfo£.ft 

mis ¥Sf±i:iiSfirtX(i^ >^ N7°y >-*-rt 40 

§Tt, 7°y>h^, iKoto^i^K 

[0 0 7 4 ] ¥;#&¥K:?V— KirA'Ci— 7sijftCD#— A- 
[3lB#(C# LtH LTsltjiLf-J?.^ (1 0 2 5 w m) *'yt 50 
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— htt, SWPT'Dfy©!^, OP P tRfffftSo 
-ttMf*fi^f*«'>- h HMRfc, MD*TpKC5 Xl# 



HifSgKfcbftK io° U±.(dms AiiMftroc 

[0075] mmmmM^mm^m^, rnvmA 

ti-t^5 0 *j£oTiS*^7*w~W®#->- Mi, ^ 

ffl^-fr £ ft If »H4£# 5Ctas-Ct5i»e>-Cife5ri:t) 
[0 0 7 6] «Sli^ffM^f*W«^> MD^rS] t c 

ft if B'ltt zfi-rzmmM&ftmx m ft © n « 

5 0 rif^Ctl (twist warp) j iLtt 
»SLV\ tl^Wli, TSO^I^itfcSt, B 

bX'fo&o 

[0 0 7 7] Wt4-fe/H3-^«««S«r#Sr, Si&JS 
ZW56f$->- h irffi^fc-ltTfflt^^, *°y ti^7 
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t'(D~yv*X7*l-7.-tZ, - t(:£otIi^5„ mflS 

[ 0 0 7 8 ] t#ibn5^Si»f*C0*-^^SvjNpglct- 

(>5 0%RH) (<2 0%RH) 

[B](tiCti % & tTEtSffiroS?jlC7^/WA£|iJi L 
T, *-/w**/MRtlt*H-5r.i:*sa*LV\ 

^H£LV\ -J&lc, Iftro&tTffiii, Sffi^JM -HJJ 

[0079] *%wm\<Dmmx\ ^mm<D^mmws& 20 

i4, BftSft^, *«>-fe^o-^«SrfiHi-r5fc«), '> 

f$(7)ll*pf|j(cff[±i§ti/cS^»(73h y^- KT 5 y£ 
^i-5»ISSSr*-i-5 r i U\ t y7~ KT 
5 y<Djt$:££lJ (HALS) 14, 2, 2, 6, 

- KT$y|4, UV3t^*8$jx/ct #<7)S^fls:^l- 

^0. 0 1 ~5®a%-ejfe&pi-'<#t t *>5 0 tv-i 30 
(i^o. 0 5-3ff%t*fc5 o rro-ftfcioT, ty 

tl5„ 5>^"*/5 5 2 3 0 0 4 D/hSl^ai4t KT 
5 y<73{5iJI4, fcT* (2, 2, 6, 6 -r h 7 * f-fV- 4 
-tXjJ -y-;V) -fe/^/r— h ; t"X (1, 2, 2, 6, 
6--<>^7<f-/U-4-t 0 ^<lJ v> = /W) ir/^— h ; t" 

X (1, 2, 2, 6, 6 "y7y<fvl— 4-t°-<y -7 

xwl^) 2 - n -T-fvl-- (3, 5-^-ter t-7'f 
/i — fc Kn^-y^y -yVw) vp^-F ; 8-T-tr^/i — 40 
3 - K T vVW- 7 , 7, 9, 9-fh7^fA'-l, 
3, 8 - h y Tif^. t°n— ;u (4, 5) r#y-2, 4 
-yty;rh7 (2, 2, 6, 6-fh7^f^-4 

-e^U^) i, 2, 3, 4-7'^yf h7*/W; 

^-yu™ h ; 1 - (- 2- [3, 5 - v 5 - t e r t -7" 
fvW- 4- t ^'0^-/71^-7*0 h°T— /l^^y) 
znfvU) -4- (3, 5-y-tert-7'f^-4- 
t Ko^->7i = A7*nft=/^^v') -2, 2, 
6, 6 -T h 7/ fvUfcXy yy ; 1 , 1' - (1, 2 
-ai^y-y^f/lO fx (3, 3, 5, 5-7 h T^fvU 50 
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-2-tX7-/';y) -?*>■?, LV fc y^- KT 5 
yf4, 1, 3, 5-KJ7-y7-2, 4, 6 - h ]} T 5 
y, N, N'" - [1, 2 -^7 y-yy/UL'X 

[ [ [4 , 6 - L'X (7"^/W ( 1 , 2 , 2 , 6 , 6 ' 

y^^f;L--4-t"'<!Jy=/l/) 757) -1, 3, 5 
- 4 5 /] -3, 17"n/^y 

-f/U) ] -fx [N ' , N' ' --yVfvP-N' , 
N' ' -if 7. (1, 2, 2, 6, 6--<V^^^-4 

-txyy-/u) -c-fcS (rttfifk-S-^AtPT-^) „ it 

T, Hltff^^^TA<7)ftSll4t^Sc^-r5*«» 

[0 0 8 0] HuEWfliSw/cft^^jl^fi^i: LT 
[4, zKy^wy, *'!)7'nt'i/y > #yyf/^yr 
y, i/y, *°y 7'f yy^t/^tLoros-^^ 

-fey, 7r y 7 f y 4 t*©*M(*5:^tf ^ * 

y7^ y©*s^-ft:fc^rffl-efc5. ^y^fwyfi, fa 

fffi&T^oM£ LV=> — y7*#l4£fcoTV'5<7)T 
flfcfc8?*LV\, #y 3i fwy £ LTttffltf* Sroii, S5 
tS/Kyxfyy, {gffigtfy rc^y, ftttfiftStf 
y x^uy&o^y xfyroi^f&s. tero&ig/^ 
S^tLTfi, 4~2 0«©K*JB^-Sr#-*-5*# 

m, mKmxnm^<n'yti^ymt, 2~2 4tico 
it $ n s ^ y x x >v-i£ h 5 o *f ii ft v * y $<d$ i 

irLTIi, Ty7^/UfK, -<y7^;u^ 7^/U^, T 

7^1/y-yAM'yi, ^^/m, 7-yt" 

y^k, Tfe'7yyg$, fe^^-yygt, 7-^/K^, -^y^y 
Wk, ^ 3 yft, i, 4 — i/# p^^r-y-y-yTj/u^'y 

1^, yf^*X;W 7 7?/umRV< : ttlbC0U£m s > 

— 7"pfi/y^!)3-/K 7'^y-y^-— ^<y^ 
y-y^-— /p N ^^r-y-y -y^-— ;u x 1, 4— y^n^dr-y- 
yyy<7y-yy v/xfi/y^pn-zK fftro^yai^ 
uy^y a— /HBt-t*bf>«)R^*is*)5. fttiwfi^ft 
(±, r u7^/wf^X(±T7 7 uy-yTy/U/K'yggafet/lc^ 
f uy7'U^-/y 1, 4-7^yy^-— /u&u^i , 4 
-•>7 u-^-y-y-yy* 7 y-/wz)^ii^$ti5 / >ft< t 

(if yyr U7 7 u- h) i^'ovi^yn*^! 

SI^tlTt iV\ fth.ro ^jg/j;;K 0 y aixT/Wt LT 
14, 7=fiv-<y *Jl3>vif,yWit& f^Mm^^m^M. 
***r £-tir5 r. t lc «t o TMig $ t'tS ift'Efs ol^ixf 
/u#*>5„ ; o J; 9 ^SifB =■ *' y xx r/uioMii, ^ 
HWIfS5 4, 4 2 0, 6 0 7^ P$4, 4 5 9, 4 0 
2^-&U ; |p]^4, 4 6 8, 5 1 0^tCf$^$tbTV5o 
tffl/i*'D7; mtLXtt, typ/6 (ffifS) , -f- 
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^□^66 mm) Rxfzn h <nm&m'> & s 0 ^yr 

LTtt, ^y^ftt'=/K *°y (t'-zPT-fe^-^) s. 
V-tnPjWjg^^feSo t-=;HSfIgro*fi^f*tfiJffl 10 

[0081] BtfiB^y ^Sf'&ii&efeM^ 

ft, S3 6 h Xh 

LTl^A^T'feS, /^/VST i 0 2 co^TOiSS 
14, 0. 1~0. 2 6,im(7)»^ft)fft U\ 

0 . 2 6 /x m «fc t) *t ^±.nmmt, mmt&mmicm 

awcfcvs #£L<ii, &&mwi*. ^y^-u-7^^ 
n-r^y^iliir^Ltfti o~^5 oSl%c 30 
teifflrtT'ftffli--<^T"fe5o T i O2 ^ 1 o%4 19 fgt^ 

fWMS^otV^. TiO, ^5 0%£g-fi:, m 

&{p&&mmmv$^\ ^©Tio : cd*sj4, «s 
^r-i*. zmcr**. m^vm, #yr (bor i 

a) T^lLf;->!J* (*H<NrflF$4, 7 8 1, 7 6 1 
-§-(CfB«$tiTl^ i 5 (-) , y &£ft£>f P \ 40 

/K %%TXV S £JH±o St A,, f?>-i7;U^/K *° 

lt, asfa&sai©*^ 0. 2-2. o%<o«Mrtas 

$f*L<, *-LT*r«*Wi8<0»3\ 0. 1~1%<Z>$5 
MM*ft£Li\ r.4x^)Wl/-</K75^T\ T i O:: (4 

lffcV\, 50 



#$1 2001-133933 
24 

[0 0 8 2] fii^{$, t yy- K7 % ><r>%&feMR.& 

iiffiT i 0 2 (4, ft%km<DfttETX>m^U&£i%Z) 0 

SH-h-y^i^ ^t-t y ygf-f h y /■vo^f-yg? 

v"7A, xr7!Jv87/K^7A, Xt7U>'|v7' 

^v"7A n ^^/t^vVUs^iy-i^ XTTUVtl^ 

4 if, SMgte^XWiii^ligWKT 5 KT-fc5 0 if* 

Lt^ v tMf4, ^f7yyithy7ATfct) > 
*Lv^fc^jfi^xTy vmm&x-hZo ztihco^m 
mim^t tic, OTgn- hjftc:tf*tfcefeflf*#4-r 

[0 0 8 3] ¥*ffli&»4§£, fr1*a»K#*&fiftffc6 

(4, H?fi\ feJbtl"CV^^^h7^y V/fr— , 
h:/A— , ^•^f-> Ka^ f-*X7i- K ^^"^ y K 

[0 0 8 4] ^IB^flltt, UVi«»i^¥- 

#LT^TtJ:l\ *H#f^3, 2 6 0, 7 1 

WM\z'&^btiX\<^5%%m&fflm^-ftifrXlt : t<r>m. 
[0 0 8 5] iffEWBili, ^— Xtta*©BWk;B6 

y h Df/I'f h7+X [3- (3, 5-v 5 - t e r 
t --f^iv- 4 - t h*oJf->7i^) 7nft^- 
H (Mtlf, Irganox 1010) \ ^ V 9 =r 
is/V 3- (3, 5 - is— t e r t - T'^iV- 4 - t K P 
^•>7i=;l/) 7 = n t°^- h (#«|x(4* Irganox 

1 0 7 6, {fc-S-^B tPf-^) ; -<y-lf yfn/<ym 

3, 5 -fx (1, -4-t [■'□#•/- 

2 [3- [3, 5-tfX (1, 1 -v^ f-yUJi^/u) - 
4-t Kp^r->7i=/u) -l-t+yyntVw) tF 
7 v K (^1^(4 I r g a n o x MD 1 0 2 4) ; 2 , 
2' -ftyifuyt'^ [3- (3, 5-v-ter 
t— "/fvU— 4 — fc Kp y7x-/l/) 7 ; p t 0 ^^ — 
N] (j^Jx.14* I r g a n o x 1 0 3 5) ; 1, 3, 5 
- h y > 2 , 4 , 6 - h y ( 3 , 5 - t e r 

t Kp^^yvvL-) ^<y-tr> (Mi 

(41 r g a no x 1 3 3 0) frhZiH, Ztlh<Dim~ 

ft*7j y btTV— )Vif,7,7 4 y h h!l7i 
=/^^7 -7 h (Mtli I r g a s t a b TP 
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P) ; h !J (n-^Dt>7i=/l^-*^7^-7h) 
fflxlilrgastab SN-5 5) ;2, 4 - 1° 
* (1, l-^f^7i=/V) *X7^?h (0!lx.tt* 
I r g a f o s 16 8) ft i^WfcS,, 

[0086] tyy—FT5.y<r>yt%%ffl, t i o 2 , 
**©»«liaMB-v^^-^yf «>2 o~8 0K*%-e* io 

[oo8 7] &mw^£z>ffifrffim^-T j >?'zmm 

tt, IKXfi^-^WMf^ro^ftfril-^'y h^^ha 
-b^nSo ^tfv-iu-;/ Mi, 

y--r -t«>»jjiJiH«ii;:j:oT»j*$ 

n -7 h^-fXtt^- h'^tf—yj tttfOMftoyj <D 20 

0t!)7^^ CDfiJgtt 260-350 °C (500-66 
0° F) mm^-h^o -jiftm*. fiffflg7!=> 

-h-f^mflc, aotSE 7°7xvx 
tt ^ p -Srttfc t'wSttft^a&T^a LT t J; i \ 
[0 0 8 8] 9fctttft0lKf^XttJ£{^£*l>& <H2 

>f frh(D-mmW tBLtfcS. [fP#J¥tBLtt, 2ii£lh<n 

— K7"n j/^ (multimanifold feed 
block) SrfifflLTiif&^ftSo ;«7^-F7"o 

btftfi^ft^ftftSttfcfe^SrU ^ro^Vtt, fufESiJ 40 

£ ^ M x. tt* 2 o to n - 7 - ffl <n - v 7" T* 7 v * ~f 6 r t 
\z£<DXMM£i?iZ>o 

[0089] &%wxmm §ix5R*ti«f*«)«*t»w 

(±5-10 0/. mWfEfflrti'fo^, it)ffJL<l±l 0 
-5 0 m(D|ti[S^!lCfo?) 0 
[0 0 9 0 ] £«•«<*>, SftffMS* > Kttffllll-^lj £ 50 
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n5«ffll«roJ?*fi» &IL<li5-100 w m©|l 
J;9£f£ L<ttl 0-5 0 (iraffllirtT'i) 

y?<D$tmit%lRft. ttKffi, *HiffiXtt«S3fciRffi 
ffittJtotetR-cfca, 

[0091] SWtt(c^*^ix5*°y ^^x/Ko^Jf 
HJLStt, -HSW^^HifftUL^y ^^uyttt^TH 

ai^x/KO^iklftHLBti, #y ^xr/i^t^a^ti 
-O*5 6fe*»0>OT:%«:, *°y y^wfifeit 

2fffiror;u3-^t-^*iaiP)]Bte^x(±^roM^f*t 

«rffi-g"t- 5 - 1 K X o Titig $ tiZ> itS^S© 
[0 0 9 2] r<Di5&#y^*x/l'«£$lji-r5<DlC 

■So 

[0 0 9 3] 7Ky^^r^4rS}it-r5<75^Wffl'C»ji^ 
niSS^i: Ltli, 2-1 6flw^*Jf:^-£^rt-5 1 

7^Mjt£ft5^ y ^xr/uSMt/ic^tib/K y ixt 
*HWf4-^ 2 , 7 2 0, 5 0 3 ^RVf 
W\W,2, 9 0 1, 4 6 6f|:H^^tl^ (Slffl-fS 
^t(-«t9, *WiNa#<73rt^i:-t-5) o *°yi=PU>r 
U7^ 1/- h^$f4 L^o 

[0094] Ti-^j^^^m&m^mimmntatmm 

10 0fimz)i<fftU\ fW4,itnJ;t)/h^^, ^ 

© ^ y =c 7. r /i^S tt. Sit lift Jiff ft £ # "9 ft it 5 © (c 
*&K4K*«Ht^m*-e £ 4 < 4 ») tt 5 0 ff^Tis 1 
1 0^m?rg^2)t, *w?§Sfelfait*°y i^r/Utt 

[0095] fflffi r®ftffMs*j tt*mx&.mt&Wi 
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iog/m 2 ©»«-efiff4tt*##e)ixfc. «|jt.tf, io 

Harrison b©#S4*flF* 4, 7 7 5, 6 5 7 ^[CfEic £ 
ftxi^£5l-, ±IEfe*gSJi<7)±(c, 
-3- M£=i- h LXk ±V\ 
[0 0 9 6] «B^<75fe*^^S*i fc t(C{£ffl£ft& 

ff^T^So fe*tt, $Wft^X&*$§llc|£¥^f£ 
TNfcSfcfefif, *3§ftlCio^X*iJffl£ft3fe* k-^-[c 

#e>ftfc„ *«BJ(cftffl-t5cotcfijffl-et5fe* K-y— 

14, Wi^fflWrFfM, 9 16, 112f, |§]$4. 20 
9 2 7, 8 0 3 -5§-#.0[W]|| 5 , 0 2 3, 2 2 8 ^[Cffigj 
£ftXI^-5„ 

[0 0 9 7 ] ±E<75 J: 5 |c % fe=S K-f— **t±, £3tME 

[0 0 9 8 ] *f»feSHE^y>'hife«)»4Uv^lB« 
isuw##=>- h£ft/c*°y- (if-u^xu^^ u- 30 

P-Afei§|S^Hft^#^ft3„ 
[0 0 9 9] fe* KX- ^iS^^H^S^If i'fe* 

jHx.fi, Fujitsu Thermal Head (FTP-040 MC 
S 001), TDK Thermal Head F415HH7-1089 XfiRohm The 
rmal Head KE2008-F3 ^fl|fflX£ -5 0 fc-SVMi, 
%UW-%ftotz!ib<Dlfo<D'£1mo>^*/i'3r—m, 0iJx.tf^ 40 
H#ffii2, 0 8 3, 7 2 6A^tcfE«£ftX<^5.£5 

[0 10 0] (a) 

*K-^-S*»tr (b) ±1B<7> < fc5fcfe*3&£*S:4l 
[0 10 1] 3fe»It^ff:Pl^, ±JE»£#«U 
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[0 10 2] &mi£.»&km^M&RXfZ.tibJj&<r) 
fE*£ftX^£ 0 Ztibolj&ft, f^SHft^o< 19 , 

roH{f£K{*('II£T5S#*x:yT£#A,Xi,^ 0 " 
ft <b i: x s> ytcfi^W^JF^s $, 19 gft h 
ft- (DttftrHdfcfthft— r.ftib^« 

[0103] m-&*x7 L y-7<D»nMfo<nft®tt&m. 

%wm.*mm-fz> a z<»%m-nm-tyy y^-^y* 
mc&^tux. 5 tm&WHf£xKmw&$:Bf$.x*z 5 
[0104] m.^Mmn-mmii, ®~\cmm.\.tzK 

k<h sit z 0 tm%rn°imx°umn@L$:Bf$.X'$ z> 

)tt45*^ 5 ± fc LT Wf JPM $ nTS^tt©^7i 5Mfe1c 

mm mM&n t - x o x t ^sft ^ s jfm s n z> , -oob 
ft jfms* , l x mm t m% & a s n s © x% 
ztib<Dmm&»nt£.&x\±-evy})yTjyy^x? 

[0105] »jro#fttE«as-ett, »mmm^*; y 
yy -f-x-o<htiz 0 m&MMttiw (m#t£im-r 

saa $ ti/i ^ ^ y 7 7- nnfrh (nWihJ+~7*^mz 
£ftijp lt, wtastx $ fife * * ^ 5 ^ t «E*roiB«)S 



[0106] #«ffift(4, ifW J: 0 C LTd-lAStb-C 

t, jj*«)«ffifro h-*— ft^r-caifc^ixs. ?«f*b-y--x 

* zmnfamiz. x. o x^n $ * 5. tf-titft « , 
iei'^mtxv^fiiT-xcrjfp^^So h-*-- i-^s 
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[0107] mgmik&MfSL-?%zitgL&#x\tm'9 

(toned image) ^ffi (XfifecoKft:) (dSi 

li, aftXH^fc±oTtto»felli*£*iS. 
f§£*6i, -fifcco h-y— li, Sic^L/cMS^ 

[0108] -fy^-^y Mff^JFMfflwfe*S^S-f 

EDRLIi, 0. 1 ~ 1 0 u m&i L < (4 0. 5 ~ 5 ,u 
m(0|6iart<DJf:^--C'TLW±{C3- h^n-5„ 
lfcLT#fflfc#|Jc©^»e£a<*>5. £&g#li, 

5 a>x li d r l -pMSfetta $ - yw y * <d mm « 

DR LSrgftdiliiLT, T LtCffijg|,I@MX£;ft-5„ $ 
£>{C, DR LcolS-^li, »4L<{±tK^6.3-N$ 

[0 10 9] <0JX.I4\ Misudaibli, *H#ffF^4, 8 7 
9, 16 6^ 264, 2 7 5^ [His 5, 1 

0 4, 7 3 0^ Pf4, 8 7 9, 1 6 6 -S^OTC 0 * 
H4#rF3?l, 095, 0 9 1^ if2, 276, 67 
l^r, PJB'2, 2 7 6, 6 7 0^ PII4, 2 6 7, 1 30 
8 0-5|\ iHi?5, 0 2 4, 3 3 5 -§-& 0|W]i? 5 , 0 1 

6,5 1 7-§-#^#H*fC*J^T, & i— ^ h (p s 

eudo-boehmi te) £ #£C0zK?g tfeftflgCO?! 
£4& £^lf-f 5 7, CO D R L fi&fe £ L T l/> 
5 0 Light |i, *H1#fff54, 9 0 3, 0 4 0f, W\% 

4, 930, 04 1f % Rf5, 084, 3 3 8^ |5] 
H5, 126, 1 9 4f, ^15, 126, 1 9 5^S 
t>*[p|B'5, 14 7, 7 1 7-5§-Wiii#(Cio^T, f-/Wt" 

# y ixf /ti©^*?:, tecofi-^^t^pfei: t 40 
t> i- -a #1" 5 tR-<- ^ co D R L SE-S-ti & 1 ^ L T t ^ § 0 
Butters ?>li, *H#!ffs4, 8 5 7, 3 8 6 "rtmW, 
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[0 14 7] jftUV rNB*7°7-j (1, -fe/<->>^ 
n Xfyn-r Y y 7'£ff of; £ 

l|X^-<7 h/K75LBWrt\ T ^ y n =. h 'J /Kc^Lf; 
3%?§$ (w/v) <D|i?1i;fe*<7)LBWj; £ t 

1 5nm/h£< L< ii'>^< 1 1 2 5nm/K£V*fei(f£ 
4^-t6 D 50 



[0 14 8] fr* L^mWX\ *»Kldt3V>TWffl*'> 
Tyfe*4)5g TNB^y^-J teTIEit (I A) -e*£ 

[0149] 

[ft 2] 

OH 

lNHCOR" 
(IA) 

[0 150] ^ R' tR"it, JJ7'7-fr*mX>£ 

mhtz rNB*^7-j x~fo&iio\cMvi&titzm&m 

xh'o ;^Ltzii**gt, xiz*y°7~-tmik£H 

[0 1 5 1] 5S (I A) Tg$tl5*7°7-il, fi&K 
R' tR">5^4t<(±*e«lWX»±B^$ttfcT/W= 3 f- 
/K 7 5 7, 7^3^y^tfjfSf^rog^ib 

&i;LTSjft£tl5 2, 5-/7? K7x/-/W-/7 

7-j HTIEit (I) T*^^6 0 
[0 15 2] 
[it 3] 



OH 

>i NHCOR" 



R2-C-CONH 
SO, 



(I) 



[0 15 3] Stf, R"tR"' ii*g&tf> t L < 
i^ntT/l'^K 7P-/K 7; / , 7/^JfySO! 

m\LX'h<0 ; Ri tR : liiiLT, tK*XI±*S^« 

fair, R"li7;u#;K 7 5 7 y ~^mx-h V , 
<tfig/ t C(7){i7i=/uKT'*5-5o R'" H3£L<fi, 7 



(22) 

41 

mtRZtlZ loHJ:^rng^S:^tt55-l Oft 

mmmx*h*), te&zom&it^wmxhmmztix^ 
[0154] »iu^lB«"e, it (i) xm$hz>%7 
^1 (-so 2 " ) T*B&£ftT^3#/i^>B^7^ 

H^ffUS, 6 8 6, 2 3 5^Clf£gc£ftT^6 0 *<D 

y^y^fttt, ^W&(D xitm&Z titer io 

*^t>L<l4**»^/w*>-r*fe5*\ XI4, #*L< 

[ o 1 5 5 ] s: ( i ) xt* ( i a) xmztiztmmm 

0-6 4 5nm<7)!5Hrt[Cfc3PJ:tefi^ ( A u , ) Sr^f-r 

[0 1 5 6] S; (I) Ho^TiE^Si:, R. tR 
2 14, aiLT*ii\ XI4K*IK*£#*L<I41'- 
2 4f@, 0fi*"1-5*«»WXI4«*StLfc 
7^^It*fe!5, »®^t^{4^f"/K ^fvK n- 
^ntf/K ^y^ne/K l/fvl' L < (4-r vvUX, X 

(4, r, tRz (Do t *>-%tffrmm*xh 

£\ R: tR 2 <DBitzjj\X tft&L<l±1^4m<D&< 
SJ^^U 4^»*L<{4l-3fi(7)^*^^^W 
LTSi L< fi2i^*^^ft57/^;ufi 

[0 15 7] fflis rr^^r/wj [4, *m<DW'fflW£fc& 
^Sr^tr, ; f«Sltia)XJ4fiSi^ii[«Xf4»tt«<7)T/w* 
p7/^^^^?i77^^^S7^^^^$ 

ft, ^LTfflfg rry-A-j (;(j;#^M7 y —;vt^ 40 

[0158] S (I) M^TR' ' (4, if W-f4, *fi 

£<&fcL<i4K**ftfcrs>\ r^/n>L<f4ry 

h<7)^xn^§r^^i-^5-l Ofl«*«"Cfc5 0 * 
fcr<7)»l4*BlfeT*fc5^X(4filfe$n"C^5^, 4 5 
»S^(7)(4*B^X(4gm^ft^-7^^/uK-CfcS 0 

[0 15 9] r<7)7 y -/i-XI4^* V XfvWMkWL 
feUkoMbLX^ y7 / N ^pp, 7p 
^e, 3— h\ 7/l^/W-, t>L<(47y-/U-#/W1^ 50 



#12001-133933 
42 

/K T)\s*)V- fc L < [47* y v^A-^/K 
a/M^TS h\ T/u*/U-tL<f4Ty— 
^7; H\ 7/l^A— fc L< 147 y 
TVl'^A'-fc L< (47 'J — /U-XM^/I/t^v', 7A- 
*/^- fc L < f4T y ~-}V-jr3r v^/M^/K 7/^/U 
- 1> L < (47 y * > y s ^ L < (4 

7y-/U-^;U7r^/K t L< (4T y - 

A-7,/1^^7^ H\ 7U-/K 7/1-3VK 

7y-;^y, -h*, T/U^r/U- t b< f4T y 
-/u-?u-f F\ Rt>*7/i^/U-t>L<(47y~A~# 
/w^^/ug^fc 5 > ::ft^<£>E(4^Tftfc £ fe^Kfe 
J<xtUl\ £P£U^£(4, Anyy, vTA 7/u 
3^ry^/l//^^;K 7/^/W/t'7r ; e^K 

/K T/U*/u*/U/^ J t^/uXf4T/u^/U*/U2K^T5 K 
T'fcSo iI#JMf4, R M (j:4-^pp7x^K 3, 4 
-y-^PP7x^/K 3, 4-y7;i/tP7x^/K 
4-y7/7x^/K 3-^PP-4-y777x^ 
/u y -<y? y/u^-uy :n~A-X(4 3 - fc L< (4 4 

[0160] it ( I ) |£*3VvT\ R' " ^7;U^r7U"Cfc 
R'" f4fi^$ftTV^^^^X(4^n^>t L 
< l47/U3^v-^^(Z)fi^S^H^$ftTt 

r'" *sr y-^xf4**«-e*>5*&, g&Sftx^ 

Tt4V\ ^ft!4, a{M^/^^StSft^to^ 

[0161] ( I ) iCfc^T, R"' ^y^z=-/umx 
hZ>m^, AD^y, &U^*g^t7)t L<(4B^$ftfc 

v-, 7y;^7;/, TVl^A'- 1> L < f47 V — yW-^/l^ 
^-/UTf-^v-, t L< »47 y ^-7/b7r 

^--Y/u, 7/u*/u- 1 L< (47 y — ;u-7/U7r^ 
7^7, 7;U^-tL<li7!i-/u-^/^y7; 

H\ T/^/U-h L< (47 y— yU-^U-f H\ 7/U^r/W 
- fc L< (47 y -^-t^ry^/^^/K 7/L/^r/U- fc 
L< {47 y — ;u-t*^*^^7$ 7S07;b^ 
-t> L< (47 y-^-*/^^--</u**^tt5»^P)Jft 
iz:LTiliR$ft6 l -3m<DW&:&X\ *9®MRt*/ 
Xf4^9ffiltS:K*SiiTfc J:t\ 

[0 16 2] ^B^Sf4, 7/U^r/US, 

t— ^f-/K ^Tf/u, F'f'y/K ^<y^xv 
/K t^^rWUXIil, 1, 2, 2-rh7^f^7 
Pt°/U;7yU^^yS, CT^f4V h^->, t-7>^ 

^"^^yu^-^rv, Kry^t^y, 7^77^ 
^y, ^*f"7 f v^+->X»4^-^ ?r^t+v^ ; 7 
^^t+yS, W^f4y r 3i/^-v' > 4-t-7"f^7 
^/^r'>X(4 4- Ffy/^7i ; 7/U^r/U- t 

L<(j:7y"^-7y/^^yl, f?'J^Jf7ir h^yX 
(4 Kr^y^/^^y ; 7/U^/U- L< (47 y -/U- 
7y/^7;/S, «x.(47irh7^ H\ ^^^7'^>7 



(23) 
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$ Kxn^xrs K ; T/^/v-tKttry^- 

-/v-yJ-Srv' ; 7 fc L < 117 5 7 r ^ 

fiT »J -^-^^77^/^7 5 /S, WiliN-7'f 
/XfctN-4- t -yf;V7i 
^;t/77^^f;U-7; / ; TA'^l'-k L< (37 y 
-;v-^;v*y7; KS, ^JxJi;^ 9 y-7/v^y7 ^ io 
H\ ^^rtf^y^/^y7; FXIi4-?oo7i = 
;V-X/^y7; K ; 7;^-fcl< B7U^-^ 
W KS, ^'Ixff^fvi^W KXIi^^/i^WT 
K ; 7;^^v~t)L<(±7!i-^^-*^/V 

/v ; 7/^^^-tK [IT y -/v^^-^'/tf-A' 
7;/S, ffljx(iy< h^r^^^T $ /Xli^y' 
^->^;^x;i/7^ / ; 7;^-t)L<li7!I-;v- 
# / W ^ »f > # [ J X. li N - X TvU # !W <^r 4 /V X n N 

N— \ f 'Ti//^/W<^ /V ; Xll^^^/V^- 20 
p7;^^I, fflJx.fi h ]) 7;^n^f*^X(^77 7 

[0163] hwrn^m-i i - 3 o m<o^mm^^i- 

J£K*I^£#L-C^5 0 S*UMI*Iitt\ 12-1 

«x.tf^^t>L<fi^9<0^nnS ; Xli#^#*f ; 30 
[0 1 6 4] xt (I) X\t (I A) [rjoV^T, Zfi/K* 
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L<fi**Xtt*nn-C*>5 0 

[0 16 5] ^(Div^l^feSiliCctot, ^7^7 
7)^X«4-S*60^7 3 9-^^^^*^$^, 

&ft<Dmta. m^mmxmm. m&^mxitm 

[0 16 6] ^<0j;5 4*^^y^^lWBlS^f5*Wft 
^y^tctt, #i]x(i\ />Py"y, 7/^^y, 7!i^ 

i/fr-fr^i/^ 7y/K ^7Py^y/V7My7; F\ 
WtHfthflXtZ*) , «xtf*H^ff^2, 4 5 5, 1 6 




9-g\ |Ejff3, 2 2 7, 5 5 
2 1f, P^3, 4 6 7, 5 
2 9 l-5§\ |SI»3, 8 8 0, 
2,2 1 2#\Rtfl^4, 1 

531, 9 2 7f, II, 5 
6 6, 7 5 5A§Wf 2, 



PII3, 4 3 2, 5 
6 3^ 6 17, 

661^ PI* 4, 0 5 
3 4, 7 6 6^; ^SftfF 
466, 7 2 8-5§\ f51, 
33, 0 3 9t> 12, 0 
0 1 7, 7 0 4 A^dlE® 



[0 16 7] WfetDXy?}) y^S^Mli, -CI, - 
F, -Br, -SCN, -OCfL, -OC* Hs , - 
OCH 2 C (=0) NHCH2 C H2 OH, -OCH2 
C (O) NHCH2 CH 2 OCH, , -OCH2 C 

(O) NHCH2 C H2 DC (=0) OCH, , -P 

(-0) (OC2 H 5 ) 2 , -SCH2 CH2 COO 
H, 

[0168] 

Ut 4] 



N N 




N — N 



N 



C 2 H 5 



1 



-N 



6H5 



N0 2 



V 




-C0 2 C € H 5 



N- 




Cl 



CI 



-NHS0 2 




9 X 



CH 3 



[fk5] 



50 




— NHCOCH3 

V 

S02CH3 




(24) 




tern 2 0 0 1 

46 

C e H 17 -n 



13 3 9 3 3 



: 4 H fi 




[0169] -ttt, *^yy ^^Tiiy£ttifi*JB^-, 
[0170] rn^wBmsfi, *y7-^tfc$nT 

x h-TS J; 5 (cS^-f^^ k&* v]X-x:h%o Z<D/<y 
U ^LT-ISic 1 0-3 0f@cO^*Ig^^^UTV^ 



5. »»^7^f^y^U Hfl^fr-fr-czift 

-TSdirfc-CfS,, *fPj!<7)»£ U«-?\ A (I) 
»R, (4, /h*4rA"¥A'*Xtt**-C*)5. lot, 

6m^i^\ fc^9<£>(4, Z(4*->7°y 
i5H^ib&< ft5A>e>-C3b5„ fflot^7XMi z 

[0 17 1] fiJITroWtt, Sfcfc, #*W©»±U** 

[ft: 6] 




lit 7] 





IC-5 





Kb 9] 




OH O 




IC-11 




IC-12 



[ftlO] 





IC-15 



Iftll] 



(30) #FjI 2001-133933 




[it I 2] 



(31) ^2 0 0 1 - 1 3 3 9 3 3 




[ftl3] 




lit I 5] 




Utl 6] 




Ut \ 7] 



(36) 2001-133933 




S0 2 C 16 H 3 3 ci 



litis] 



(37) 



71 
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IC-38 



IC-39 



1C-40 



[0 17 2] tft$.L^%7y — itl C-3, I C — 7 , 

1 C-3 5RXfl C-3 6-C*>5 0 ftifft^fcf, rftib 

[0 17 3] BMb$H^«fe3S«±l!li:RJ£LT-r-tfy 

ffiT#K i-^^>t^ *H#fF^2, 3 1 1, 0 8 2^ 
Pin 2, 3 4 3, 7 0 3?-, 2, 3 6 9, 4 8 9 
?, Pin 2 , 6 0 0, 7 8 8 ?-, Pin 2 , 9 0 8, 5 7 
3-?, Pin 3, 0 6 2, 6 5 3?-, Pin 3 , 152, 8 
9 6 ?, pin 3, 519, 429 ?, Pin 3 , 7 5 8, 
3 0 9^;AgtaMi ttei lungen, 3 # 1 

2 6 - 1 5 6 1 1 9 6 1 ¥\Z%%iStltz ^Farbku 
pper — eine Literature Uber 

s ; c h t j i::fe*$ftTi>5o z<r>i:ot£i3-7y-h 



U^^y-ft, lH-t°y/o [5, 1-c] ~1, 
2, 4-b I i7y-/^lH-t°7^P [1, 5-b] 
-1, 2, 4 - h U 7y-/K'fc5o lH~t°r/n 

[5, i-c] - l, 2, 4-Fyry-;^77-a 

tf>Wl, ^HWf^l, 2 4 7, 4 9 3 ?, Wm 1, 2 

5 2, 4 1 8 ?, Pin 1 , 3 9 8, 9 7 9 ?; %m&W 
14, 4 4 3, 5 3 6?-, Pin4, 5 1 4, 4 9 0 ?, 
pin 4 , 5 4 0, 6 5 4?-, Pin 4 , 5 9 0, 1 5 3 
^ Pin 4, 6 6 5, 0 1 5 ?, Pin 4, 8 2 2, 7 3 
0-^,1^4, 9 4 5, 0 3 4 ?, Pin 5, 0 17, 4 

6 5 ?&0<Pin5, 0 2 3, 1 7 0 ?[dfS«^ixT^ 
5 Q lH-fcr/p [1, 5-b] -1, 2, 4-HJ 

TV-tv&tnm*. mm$r%i 7 6, 8 o 4 ?, pin 
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73 74 
1 7 7, 7 6 5^r ; *H#fT^4, 6 5 9, 6 5 2§, * * 77 -Jgtt TES^S £ix£ 0 
|p|Jg5, 0 6 6, 5 7 5^W^5, 250, 400 [0175] 

[0174] IXMt&ft t°y p T /—A- i: t°y y n * 




5$#, R., tRb li?fii:L-CHXfiffilfc££SL ; R« 10 
(igm* (»* L < I4T U -/PS) -Cfc t) ; Rd I2B& 

KT-fe9 (»*l<i4, r=y/, A/v*>7 5F\ * 

Z„ S0Z r liffl&LT, Hft^jifc^^-^*, =N 
-, =C- lXfi-NH-T-fc^o (fib, Za -Zb |g 

-Zc g^co-^ji-fig^-c-fc >9 , fife* 



(i, ^g^-c-fe^^L-czi, -z« mm-mm 

Z» , Z„ &1/Z, <£>5 £ t> 1 o#£Ri, }~ 

[0 17 6] rroipfc*:??— ©^WlTErofcfc 

[0177] 
[ft 2 0] 



(39) 



75 



#12 0 0 1-1339 33 
76 





SOaCijHjj 



NH 



CI 



M-2 



Ho " 




M-3 



OC,«H 29 



N M- r 

L i 



M-5 




KHS0 2 C Q H 17 



CI 




[0 17 8] mitztitzm 

2, 407, 2 1 0^;H 
13, 048, 1 9 4^ 
pl |g 3, 4 4 7, 9 2 8-^ 
^ p]^4, 0 2 2, 6 2 
6^§\ [n]f?4, 9 10, 1 
7 0 3^; ttWlAg t a 
III #1 1 2 — 1 26M 
a rbKupp 1 e r — e 
e UbersichtJ 



, 2 9 8, 4 4 3^ [Rllg 
|?2, 875, 0 5 7^ PI 
13^3, 2 6 5, 5 0 6^ 
, 13^3, 9 6 0, 5 7 0 
0^ 4 4 3, 5 3 

2 6-^&U^fg5, 3 4 0, 

Mitteilungen 
19 6 1 ^[C^m^tlfc TF 
ine Literatur 



(fltll WtH*ff*4 8 2, 5 5 2^ PI® 5 10, 5 
3 5f, ^5 2 4, 5 4 0f, ^5 4 3, 3 6 7 
40 fjr ; RTl^mftftmS, 2 3 8, 8 0 3 ^Eft £ tlX 

iLP *H#f^5, 3 6 0, 7 1 3^» 

[0179] f-t*W**f* L^YxD-^77"(j;TE 
[ft 2 1 ] 



(40) #12 0 0 1 - 1 3 3 9 3 3 

78 

^ n f ) 



-fxa--3 Rj T h < x □ - -4 



77 




[0 18 0] SS<K R, , R 2 , Q, &t>*Qz !4#^ 

19 ; YnTv-^mxttmmnm^^L ■, q* h>n- 10 

«S£SL ; tLTQ, [4, 3 A~ 5 M£<tokfff S> X 



S:^-f„ Wl'fr* U^<£>(4, Q. tQ 2 ^fr*, 7/1^ 

-/UX(4t e r t -T/U*/uK£3c-ft§-g--efe5 0 
[0 18 1] »4Ll>-r^n-*^7-{4TIB-^«ig 

[0 18 2] 
[ft 2 2] 




Ift2 3] 



(42) 



81 



Y-5 
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82 



3 H 7 -i 




COOC^gH33 



Y-6 



N 




g— C — CK- 



C 1^25 



^> O— C— CH 3 



II 

o 



[0 18 3] *«WI^*5^T, #^±-Cfiifc£ft5Bifc 
ot"t"5o iiWi-Ji, ^n^>tfo5^\ X 30 

/K t-T^/K 3- (2, 4-^-1-^^71 
/^ri/) 7°p tVl^LKx h7f^V ; TA-y-^/K fi&Jx. 

xh^^ 7°n^y, 7>^r^ 2-y l^yx 

/K^^t^^ rF7r>/^>', 2- (2, 4 
-v 5 - t —<yf^7x/^y) ^h^r^S^2-K^ 
y/i/^yx^^y;7y-/K $Jx.f£7 ^xi/i^ 4- 
t-7^7xx;l/ N 2, 4, 6 ~ I- y ^ f ^7xx 

/K t7f/v ; 7y-/yt^y, $\7L\£y*. / 2 

fttM - h y /uyh^rv ; #/i^>7 5 h\ f'lxtfTi? b 
Tx K N ^yX7; h\ ^f;l/7; h\ r^f*>'7 50 



? F\ a- (2, 4-y-t-^yf/V-7x7^y) 
7th7S a- (2, 4-^-t-^yf;U7x/ 
^ry) ^f/U7 5K, a- (3-^7^71/^ 
v) -^*V>T* K, a- (4-fc Kn^ry-3-t 
»7 , f/l/7xy^^) -X F77^ 77 ^ F\ 2-^-^r 

y-tfp y ^y- i -^f/K 2-*^y-5-rh77 

^t°Dijy-i-^;K N-^f;U7h77^>7; 
H\ N-^^yW; F\ N-7W5K, 2, 5- 

v^^y- i -^f-y y 3 - pfy^- 2 , 

5-i?**y- 1 - A ;^/!I;uWN-7tf-;U-N 
-KrWU7?y, xh^y^/^x/ur^y, 7^y 
^v^M^/ur $ y , -<yy;i/t^y^/V*^7 5 
^^rt7y'/Ut^y'^;^"^7 5 J , 2, 4-7 

- t - yf;l/7x/^^;^x;U7 5 7 , 7^~/U# 
/l/jtf—yl/TS 7 , 2, 5- (7- t -^7^Vl"7:x.xi 

/i0 *^^^yu7?y % p-Ffy/i'-7ix/i/^/^ 
p-h/W/i'^/^x^;/, N-7f 
/u^W h\ N, N-i/^f/u^i/^ H\ N-y^/u- 

N, N-v^t^fWWF, N, N-yt^f/U 

— N' -xf/I/^t//f |<\ N-7ji U^f H\ N, 
N-y7x^^7^-Y F\ N-7i^-N- p - htl> 

N- (m-^^t7y^7xx;l/) yu 
4 K\ N, N- (2, 5-^- t -/<yf;i/7i-;l') 
-N' -zn^/uyi^ K&U^t -7°^/U^/U^>7 ^ 
K; x/^y7; h\ 0iJx_ttV f;^;u^y7 $ h\ 
yify^/u^yr $ K> p - h/u^/U7/u^77 5 h\ 
p - K-rv/u^yif y^;P^y7 5 h\ N -~ / 7/1^7 h 
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7fy/^/^/T; K, N, N-^Pt>-X;l/7 

N-^^tf^M/i/yr^-f/K N, n — v^fvu;* 

^7 7^^/^ N- [3- (Kf^t^^) /nt" 
/U] X/V7 7^/K N — [4- (2, ^ 

y^^^^/^v^) 7^/^] ^a^t^^K N — y ^~ 

/^-f/K N, N- v^fvi^/w^^K N-^# 
T^A/^^^f N- [4- (2, 4— is— t— ^< 

/l/*/w^>f/w ; Tv^/K 0!lx.tfTir^K (2, 4- 
tf^/K p- Ff^t^f^x/^VA/^^K y 

y^A'/ft—As fvW^v'^A'^ A\ rh7T'> 

^/K 7j / ^i/XyV/J^^ A\ 2, 4— v*— t -^Vf 
;U7^y df-y'yWl^n/K yfvl^A^^ rt^fvl' 
^A'Xft^/K 2 — :r.fv1^^v'A'*A'*;=7K Kf ^V 
^/l^^K ^^f-^yvi^A'/t^/K ^^i^/P^yu^ 
4 -/ n ;l/7x^;l/^M^ /VStfp - h/M* A' 

^^t^yS^^tfV/M/^^^t^y ; 30 

[0 18 4] *A":7>r^A\ #ij;iliy ^A^A-:7.f ^ 
/K ^^yl^A'^ 2 — ^^vW^v'A-;*/^ 

7 i^;l/^;V7 -r 4 — / — ^ — A-^A- 

7 J —SlsRXfp— hA"f ^7)Vy 4 rvU ; 5^ Mx.ll 

^fvi^rt, OrtfA'^-ik-^ *<l/*/)\>*J-~fr^ fYy^fi/ 
tV^f-yt, 2- (2, 4-y-t-^yf/^7xy^y) 
^fvi/^;t, 7i^ft 5- t -ir 

^f/V7x^tMp - h y/^f-^ ; T^/Vt^ 
y\ #'];Ui71?fvuyf-^>\ ^y^^t^v^, 40 
T^y A^^>\ p-Kxv/^r^ K^^^V^^-^r 
v\ N-7xr-/V^//W^^;Vt^y, N— 
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1- (n-7x^/KU1 ^TvK N-^^yW; 
KXii3-^yy;H:^> h-f^A' ; 7t77i- K 

-*77^;f ; 

[0185] mmmm, mmm**^&h l < 

ft54>&< £ fc l o<o^r nJS^kfta 3- 7fl^S 
Sfc^TU Mitf2-7y/K 2 — < 

^icvy/^^v-, Mttf b y yf^yy/^ytj) 

So 

[0186] jjfstiii, ^ti^^s^sti, 

[o 1 8 7] hm<Dim&}tem&mt ttit r 

A^A\ 7!i-/K 7!)-/^^ 7 A' 

^A^A tKP^>, ^Piry, 7A^^>#A-^ 
A^ 7!i^t*y^/^^/K #A^>A Ty/K 

r^t^y, r^y, r^-yy, #a-#>7 5F\ * 

/u/^AK TA^A^A^^ A\ 7 1 )- yuyyi^^^ 
bcoH^£fi-^l- 1~4 2^^*19^ «r*LTv^ 
[0 18 8] riX?>(7)¥lfK*lCffiffl-Ct5S5e#]t^ 

[0 18 9] 
[ft2 4] 
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H^IffU, 9 9 2, 358^- N |W]^4, 975, 36 [0192] 
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8, 6 0 45||;^^Tl^i^A BMcttOO^gffj 
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[0199] ^mm^htz^yy-&.mmm±^^^y io 

v^Tfe^ife*B6Jt-t- 5S**t£ 3 n 4 Kro tWSlc ±ot 

fcHWTFJfcS, 7 8 3, 3 7 3 *§-{CfE 
5 &«j6fl£H:#* , ±8E<o J; 5 l:> 'M<it5 0%ro 

Sffiffi^ {10 0} Siiffit-ioTttiJIbtl^^o^yX 
(i) &tf (ii) wK-^^hSr^-t-SiiS^k^ScT- 

[0200] ^ww^ScKteffl-fs n t hhx 

XI. SirJicoBdg 

XII. *7-^^(C(7)^JfflT'#-5i|#gS[ 

xiii. #7— jj^fc©^jffl-e#54$a 
b. * 7 — y f-/p 

XIV. *«L^-t-<+5#® 
[0 2 0 1 ] *HWI-J;5ffiit«ft^ttS5^kifelL?PJl 
Sr£A/-efc5ffifi«*li, 8£*iM3 0 i£3fe^7°y v b£r 40 
fT^i^t*^, Xfi^iPj4w#£cofiiliciti(i\ « 

t^7# pvf ^ ? Xii^>-^ n-^^-y 7co^ 
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§1, M^ii*^, *<b L< f±#cofcKcou— tb'-x 

(ff-*B1#f^4, 6 1 9, 8 9 

«t 5 fc, <H2 ocogB#££ir®jg£;* 

1?> ? d - <ofeKf £ 5 -e 

&ii^S3t!C(i, 2 0 00nmt-C(Of^fc!) < 
1 5 0 0run*-e©Jf3te;Wi; U\ ^436*^^— 

<^<5„ #rfi, iftfit L< (iffi?a&u/X(i^ffi, iiiffit 
L< llffiffi^cofflfBftt^ K»ty-/M by -co 

^fft (f^Jx.(iT. H. James, The Theoryof the Photogra 
phic Process, H 4 fig, Macmillan, 1977 ^ x 4. 6. 17. 

18&t>*23*[;:!^$;?x-C^.5) icioTfflSg^ixSfe 

»s* ft u * > * tail -cfijffl t- # s „ 

[0 2 0 2] T^VttcO (MX, Y, Z, ) T^gfiftlg 
ft Wf», M(i8KX(i9«»^S 8f*l Oifc, 
7=^AX«^ y v^iO T**)"9 ; X^i/^y^ KXtt* 
K (IffiKIJCl, BrX(SCN) T?*> 9 , x 
(i3~5T'*>t) ; Y(iH 2 Ot'fe^ yfiOXtilT'fc 
19 ; LliC-C, H-CXfiC-N-HWWtlBefiL^-T:- 
z (4 1 X\*2X°h%) t)\ iSSS.JtfflRil^fl (H 
IRF) , fiR8SffiSaiJ^Sl (L I RF) &t5f«^tt 
©*»S:teT$*5rot, (LIK) 

if i- 5 co i- , ic WJb-efc s - i $ -e 

fo-5„ *HIT'^Jffl$^S#-g-, HIRFIi, S3fe*^^ 
cOfSHlll O"' ~1 0" 6 »-C*>5. L I RFI1, »3tft 
r^co|EH(ii o"' ~io o?>T'*)5 0 rtLCcofil^ii- 

»t>»ftofci5fc»*s, Mmtmim oso 

i L < li^ 9 0 irgft fjti/ico-efe 

5o KL^C-C, H-CX(4C-N-H(7)^r#Idfi 

xmmms, 462, 8 4 9 -^[cte«$tLT^ 

5*>T7'©*#Kro**gjl-C*)5„ Mci>HW£C-C, 
H-CXIiC-N-H© =fi"«IKf>/: -f l± 7 y*-/M£ i T x 
>-JI'Tfoi9, rtt?>(i> *Elft'C'*>-5A»XJ±T/i'^/u > 
^rv-Xtt/^D y^fbfc CO LTti "3 , 
^coT/U^/W^^ij; l~8|3(0^^^4-^rLT^5„ 
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[0203] m%W\c£^xm%M#^Mz-bft%&x- 

< H 1 0"' j/nf (1 0 H ) - 

mm I 0"' J/m 2 (1 0" i/W^'/crn 2 ) ~ 1 o" J 
/m 2 (10"' 3i;W7'/cra 2 ) CD&BrtT'fc 9 , 1 o" J 
/V (10"'i/^Ai ) ~ 1 0" J/m 2 (10 ! i 
/u7/cm 2 ) wtSHrtwr t&%>\\ $*&fl?T*plbtl 

0 o^^DfltT-fct), i o-v^^pf«-c»;i 
^#<A ^ L-Ct?Tz)^0. 5v^?a#Sf(o:^:# 
^\ €-S*^llHlS3tX{±#£S^#x.f 3 ti-CV^5o 

o ; Hit/cm 2 ^gx.5'ti±^<, -Bcfiio' ~ 

1 o B iffi*/cm 2 <D®mfox*hz>o ntftm, mwm, 20 

5 S5p p oK©iiMPtfI * 7 -s^ 7° y 

> h ffiC0|?f3EISII:^\ Firth A Conti-nuous-Tone L 
aser Color Printer, Journal of Imaging Technology, 

um -s§-i988¥6 mz^m^tix^^o te&zcDxmt 

W«-f-7°y V b&<D¥tffli)K Hioki CD*H#ffF^5, 1 30 

2 6, 2 3 5^-, KiHl#rrffliB<&^<&^4 7 9 1 6 7 
A 1 %RXfm 5 0 2 5 0 8 A 1 ^[CiHic $ ft"0^ -5„ 

[0 2 0 4] £tv5i, IHiSS*li, ffiflj 

-v'-t— , T-T -TA38957 COTfE<£>Jlf£!fclpJ$;iX-C^ 

xviii. {tfSt©->^ri, 

xix. 5Ui 

xx. flftin, gfejf, y y^&o^ft 40 

[ 0 2 0 5 ] £ibfC, *|g^(7)W^ffl-t-5WfC^ffl 
7°£*i]/flLT}!Ui£ft6„ 

[ 0 2 0 6] |-«^f'>/t\ ^ii^lgfeilff :i^<7) 

A7§«£isik-7s 0 -L^tsy-m^-iM^, -mc WL 
m.s&mmx'h&o z<Dmm<Dm<Dm>tLx, 
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^rnmmmti 1 5 : 8 5 ~m 5 0 : 5 0 ic&s j; 5 & 

[0 2 0 7] ^(CTA-* y 7/U 

[0208] #&W»&feSfc»*iSfi, 
uy-yri^I N, N-y7/^-p-7i 

xnm^xh y , m^\tmm%mwjm%§ a 340 

9 7 A 1 -5? (1991^6 f] 26 0 &B8) S^PI^ 0 5 3 0 9 
21Alf (1993^3^100^) lCiE<j£ft-0>5<, 

%&mt±nte, mmmftwxtihtix^z «t 5 

— , 38957-^-592 ~639 H (1996^9 R) \Z.W&£ftX 

^•5„ Uf-ff^^p-y-f-tt, ^y^7VKP 

0 10 7 DQ^y7->-V-fflxAX7-7, • /— 77 h 
y — h 1 2 7" K y — • ^ N 7 70f?£roKenneth Mason Pu 
blications Ltd. (DWrtWlXhZ) (*H 1 0011=a 

-a-^-JH^^-a-^ I9#7hy-h-r>^7hl 

2 1 pjffficOEmaworth Design Inc. frb t A#T*t S) 0 
[0 2 0 9] #iL^«feaik±llt LTtt, PI/E$ll 
t^I/^s, N, N- i/if/Vp -7i= l/y -7A 5 7-y-/U 
7^-h (KODAK|gfeJaft±MCD- 2) , 4-7 

;/-3-^f/i'-N- (2-^?y^*yr? Kx 

fvw) 7-!iyt^7i-h, 4- (N-^f-yU-N- 
j3-t KaJfyif;U7;7) -2-^f^7-!Jyt 
/uy^-b (KODAK|gfeSJ,ft±^.CD-4) , p- 
t Kn^yxf;nf/U7;y7=i) 7-tr/U7ai- h, 
4- (N-if/l--N-2-^y7/i-*=./l'7?yi 
f-M - 2 -y ^71= yy-/7 $ 7iT7 df-tr/U7i 
-h (KODAK^gfellffi^CD- 3) , 4- (N- 
a:f-/U-N- 2 7 77/^-/1-7 5 J -2 
- y f/|/7ixUy-/7 5 7-ir7^ff-/U7ai— h4 if^S 

[0 2 10] 55fe*«£*«:iWtL*^«t^l-ft*-*-5 
ycft, -fell, 1 hwUfkWihffllSr, «feS«l±J| 
1' A 5 „ fc 4tfiw if'*) ?> W^fkPyjih^J tftffl X # 
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*tfcv\js, y hit (fiRffSM-f h y 

^ N T/i'a— ymtftt5**->A|Bifl«*>5 0 £fc, l, 4 
[0 2 11] Wfc^fflfclMfcHiJhffltt, W*.tf5fefc:5lffl 

Lfc*B#« : »4, 8 9 2, 8 0 4^ ft$4, 87 
6, 174^ P§5, 3 5 4, 6 4 6 %RTfm%i 5 , 
6 6 0, 9 7 4 WRmurns h W*H#f^ 5 , 64 
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* 6, 32 7%-wmm\cmm.£hx^z> «t sfct kd^-> 

-S.O ? v ? -T/^/Hr Kn * >s>VT \ V%Xh v ) , 
T^5„ 1#l-Wffl&T/l^/Ug&£fc LTfi, XA-*, 

[0 2 12] £bl'»£L<ft, ±Et Kd^v-A-Ts: 
^sgftfi, l ojy±WT/U^SlC 1 oj£l_k<7)fc Kp 
10 ^v'fi^SSr^r-fS^/ -Xfiv-TA^A-t Kn*-> 

«\ *Hftrfr^5, 7 0 9, 9 8 2# (Marrese t>) 

[0 2 13] 
[ffc2 8] 




[0 2 14] iS*, Rii** ; 1-1 0fiawK*JjjfT-^ 
*ff5lt***L-CV^5*»t>b< I±*tt07/^^S ; 
1-1 0fl©R*lK^£W+3**£ixTV^5;&»fcL< 
l±*tftmt: Kodf ; 5-1 0 fSW^Jjjf 
J F-«rW1-<5Wft£*VC^53&»fc U< ii*g^cov-^ p7 
a*A-S ; Xli^SM^+K 6 - 1 OfiO^HC^SrW 

■So 

[0 2 15] X, l±-CR : (OH) CHR, -Xh'O 
^LTX; ll-CHR, CR ; (OH) ~Xh v ) , 30 
4\ R. fcR 2 liMiL-Ok* ; t Kp*-> ; lflfcL 
< (12fi(7)^^S:^r-rSg^$tLT^-5^^ U<li 

; XfiRi fcR 2 little, Bft^n-C^-S^ti 
L< l±*gm<D5M~8MwfafPt L< li^FiafPCO^* 

[0 2 16] Ytt'>fc< ifc4firoK#JS : fSr*r-f5* 

iLXm^.<D^mW.^^LX^^A\ iliYli'yiiUVP 40 

[c-s-sf^M^w^*^ t mmm-^^i-^»M^hx 

[0 2 1 7] £fc, fltigxtl K&^T, m, nRXJpit 
m±LX-¥vXtelXhZ> c ftf£L<ti, minl±#* 

[0 2 18] W^<75-^-Bftt Kp # ; yivr i >tffkK 
lfcSJt LTIi, l8J£3ftftV\JS, N, N-tTx (2, 3 
-/t Kp^v-7'p t°A) tKnJfy/P7^, N, N 50 



-If* (2-^A—2, 3-yt KoJfy7Dt» 
fcKo^7;yMN, N-t"X (1-tF'n^y 
^A—2-fc Kn*y-3-7i=/U7 , D^i') fc K 

[0219] 

[*M Tf5wm*3&Blroi|jfe£7jH- 0 :jif,ro« 

\i^wm^W£-f^x<DmkttmmLi. f ) ti-st© 

[0 2 2 0] Mi 

CCD#|-Cii, gff&JfM^U— KW-tr/UP — *$ftg$f & 2 
S*TL-CVfc (p-r^>^"2) „ 

nmomtit® Lxmmw<D¥-mmzx% < ^s-rs r 
[0221] '(Dmi'^^hmmM^^- K©t^D 

iirLT, Mfl $tL7tAffT7 (3 8%) RTf$*-y : /y 
-T (3 0%) fc, '>*<7)*/< (1 8%) fclfc* (7%) 
fc-CfM^tlTt^o il*tfi(±, Kajaani FS 
- 2 0 0 XMfe L fc fc t ^ 0 . 7 3 mm® ft^SSft g t) > 
P>, =i=*/Hi|l^ffl^5* I [CiEit§4xfcL^</L'i-Cfc 
r -r ^ ^ np^c7)fft u-</u i -efi < l fc 0 ^Jc L fc x y y 

— W-feryUo-XWSKiftSr, FS-200 Fiber 
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Length Analyzer (Kajaani Automati 
on Inc. )Srtto -C»£ L-fco 2 r><D=i~Jj/VUm\zmz. 

$tK***t?fflv^-C, 7;^Hry^?-0. 2 0 

(1. 0%) , *"y7;/7 
;Kxe^nntK!Jy ( 0 . 5 0%) , *"!J7^'J^ 
T5KWH (0. 18fi%) , ^7?/xf;^yf 

itm&m (o. 2oit%) , wMtthy^^ 

K-ettfcVS |HWt^->ayt\ tt^ljftfife (r a 
t i o d r y i n g) *$ljffl L"C> v— hcojofcTE^ 

11, * i/^y-^tj-rottitnt* u-^y— ;WK 76°C 

~9 3t*f±lffc 0 JUHj-WSS 
1. 1 7i-C*^^^-SrA»»tfc. 

12, if 1:^1 7 8 g/ram 2 T*J¥^0. 1 5 2 4mmT-fc 
^ J}ls>?-m-fLtL'&<D&ftl"</\'t3.7. 0-9. 

[0 2 2 2] _kfE-fe/H3-*jftg#£3U KfBgiLfczk 

^SBJ^iWr (=»— 1 S.U : 2) l±, Rohm and H 
aasRopaque HP-1055 Xhotz 0 lOa-f^y^, 
2-5/W--T -7$rfflV^T'M*Lf' 0 Rohm and Haas Ropa 
que HP-1055 +S*f*Mf4{is ¥^="7l0. 82nm 

^' 1 2 * 1 0 0 "Cf 2 #Rlft*Lfc. T&WfrVffr 

[0 2 2 3] 
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[0 2 2 4] ^<73£fflftlC3-/^ y^'l &U<2£^* 
4rfflV>T\ fiS 8 0°C, i±tJ 1 9 0 0MP a / 

[0 2 2 5] H«©|gJlSftMfi$Xlltuyyf 
— Federal Prof ilerT$IJ£ L fc 0 Federal Profil 

= y^3j»P>«5. W * n * -?Tyt^ y -Sr*« 
io JiicffiTtffc. ^^nxfy K/K^)«»lc, 

W*«r»£-C#.5#IS*Bi«:ffl«-f5. :©77 7 hfc 
Hffiii, ttfiO. 9 5cmt'fc5»t', f-y-y/K^iign 

7)^-^$riioT#tl)1-5 t tic, ^JtffiWcf^ 

5„ y-^JitigSrofflrtfcl 2 try HCxv^/Wtrf 
5» -y-^^fiJ-^d, 2. 5cmSfcD5 0 OSiJ^IUI^ 
20 X*h6o #^-^f»l^t 1 Q<f~-9HM> r©fi£ 
ICSSti. 2 0 O-y-^^/U/ram-l 3 0 

/b-^-y7°?rfix./cTAYL0R-H0BS0N Surtronic 3 X'ffl 
fcthZ. t^T*tS„ TAYL0R-H0BS0N fi^Wtn^RaX 
IS rft§3pj*,j M mCOWit ; fc'9, 0. 25 mm* 
Sx.-5^T©f--<X*^gi-2, % \Z)\sY4y. JovY-t 
77 <i y-%£ LX^tz 0 #fll'o#10f-?*V 

yr-©a$¥#j*si n-iE«-r5„ 

[0 2 2 6] 
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